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PREFACE. 



The preparation of the Chart of the Geo- 
logical Formations was undertaken at the 
request of S. S. Randall, deputy superintend- 
ent of the Common Schools of New York 
and editor of the Common School Journal, 
and of A. G. Johnson, deputy secretary of 
the State of New York. 

The object had in view was the introduc- 
tion of the study of Geology into the schools 
with better means of instruction and illustra- 
tion than then existed within the reach of 
the pupils. 

The work was commenced in September, 
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1849, and completed in December following. 
Circumstances, which it is not now neces- 
sary to enumerate, have delayed its appesir- 
anee much longer than could have been de- 
sired. 

It is now issued, with the following pages 
of explanatory matter, in the hope that it 
may render a study so delightful in itself 
and so practically useful, more extensively 
introduced and more easily understood. 

Albans, N. Y., Decemler, 1851. 
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INTRODUCTION. 



The cnist ot the earth i toui d to cjri'.iit ot 
niiterials which are either m i boat condition as 
soil cla\ sand gravel etc or cotisohdated in the 
form of what are commoiilv cilled roi'k as lime 
itono slate granite etc All these howeTcr are 
termed rccka by the geflogi^t 

These rocks aie arranged m suclc 'ne heds. or 
lajer? one above another ind are more or less dis 
tinctly milked by then mmenl character or by 
the foasils they ctnlam Mfit of the e Kvers or 
gtrita were origmilly formed in a horizontal yosi 
ticn hut hftve been subaequentlv deringcd ind dis 
placed, so as to be tilted up, and stand in mt re or less 
inclined positions, or even sometimes to he entirely 
overturned. It is owing to this circumstance, that 
we are able to explore the strata to a very great 
depth, and without the necessity of excavating; 
1* 



p^h, Google 



6 INTRODUCTIOK. 

since those beds which are really tlie lowest, are 
oftea broken up, and have their edges raised to the 
surfece, or even to great heights beyond other layers 
which are above them in the geological succession. 

It is within the province of geology to determine 
the true position of each layer, and its relations to 
those above and below it, however confused or 
obscured may be their present condition ; and to 
present the evidence on which this determination is 
sustained. 

The chart, to which this book is an accompani- 
ment, is designed to exhibit to the ej-e the order 
in which the successive layers or strata of rocks are 
arranged, as it has thus far been determined by 
geologists ; and, also, the characteiistic fossils which 
have mainly afforded the key to this arrangement. 
It is intended to exhibit the appearance that would 
be presented if a section, or cut, were made from 
the surface towards the centre of the earth, thus 
cxpo&ing the different layers to liew by tjieir edges. 
It is, in fact, such a representation as may be 
seen in.tbe banks of many rivers, as the Niagara, 
or in the high, rocky cliffs of the lake or ocean 
shores, only it is much more extended than any 
such natural exposures. 
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GENERAL DESCRIPTION OF THE CHART. 

Towards the Itft liand "ide of the cliart there is 
represented a large mass of rock colored led which 
13 re^rded at the bjsis upon which oi against 
wl ich all the other rocks rest To the nght ol 
tl IS are represented the seieral successive strata or 
layers ecnipo insf the entire senes of stratified recks. 
By obsemng the direction ot the stupes nhich 
represent these strata and which are in truth &t we 
find them in nature it will be seen that by passing 
along tlie upper margin from rtglit to left we pass 
over the strata in the same order as they occur m 
passing downnaids alonji the naht hand margin of 
the section In other words we mav obtain the snme 
inlorni'\tion by tra\eiling along the surtaie of the 
earth is we should do bv penetrating downwards 
townrds the ctitrc 

In no limited regirn of country will ill the str ta 
here reprciented be seen nt,i ertheless ill the^e 
strati tad all the phenomena exl^ibited fiom the 
f^ranite peak en the leit as far to the ri^l t as the 
limits of the Carbtinferous formation loi} be seen 
in traielling oier the ccuntry Irora the northern 
part of New York to the centre tf Pennsjlvirao 
In thi* wa\ we pass in succession j\er the out 
cropping edges of the different layers which he one 
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8 GE^Er iL BESCFiPTIOX OF TllF TH iPT 

aboTO anothci, m the saiuc nider and i>ith the sime 
regulirttT ib are there leprestcted Manj other 
portions of country would tumish similar e\ample8 
of thia oid<.i of succession, more or less complete 

Since tbe higher str-jta ^^e mainly formed out of 
the rum- of those helow them, it is more satii-fac- 
tory to begin our inieatigations with the lorn, ft beds 

Let us begin, therefore, on the left of this series, 
next to tlie granite, and proceed along the surface 
(or upper margin of tbe section) to the right. 

Lying next to the mass marked granite, is a 
broad purple or grayish colored stripe marked 
Gneiss and Mica Slate, with beds of crystalline lime- 
stone; and, in another part of the same, Quartz 
rocks. Sandstones, Conglonurates, etc, ; which names 
are sufBciently indicative of the character of the 
rocks occupying this place in the series. 

Above this, tbe entire series of rocks is arranged 
under three grand divisions. 

I. Pal.^ozoic Rocks. II. Secoxbary Rocks, 
ni. Tertiary and Modern Rocks. 

I. The Paleozoic Rocks (from na^aiii, ancient, 
and ?"-i, I'fi) are so called from containing the, 
oldest or most ancient forms of plants and aot- 
mals in a fosal state. These are subdivided into, 

1. SILURIAN SYSTEM, 2. DEVONIAN SYSTEM, 
3. CAKBONIFEROUS SYSTEM. 

Tbe Silurian System is again divided into upper 
and lower, by a well-marked line of separation. 
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GENERAL DESCRIPTION OF THE CHART. 9 

Adjacent to the granite, we have represented a 
portioa of tliia system, in which the strata have 
undergone certain changes, and have assumed a pe- 
culiar condition, termed metamorfhic. Rocks 
of this character are not peculiar to the Silurian 
period ; but rocks of any age or of any system 
may undergo similar changes, by the agency of 
intense heat ; as the cootact or proximity of highly 
heated vapors, or melted masses of rock. 

II. The Secobdahy Rocks are so called from 
being in a somewhat different condition from those 
below them, but mainly from containing an assem- 
blage of fossils of different types from those of the 
preceding formations, indicating a second period in 
the age of the rocks. This division comprises, 

1, the NEW RED SANDSTONE SYSTEM, which 

is again subdivided into the permian system 
and the triassic system; above which are, 
3, the OOLITIC SYSTEM, and 3, the creta- 

III. The Tertiari and Modern Rocks com- 
prise the third great division of rocky strata, 
marked by fossils which differ essentially from 
those of the preceding formations, approaching 
more nearly to esisting forms. In this division are 
included, 1, the tertiary systesi proper, and, 

2, the QOATEHNAHY, or deposits of recent pro- 
duction. 

On the upper part of the map are arranged a 
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10 GENERAL DESCRIPTION OF THE CHART. 

seriei of figures of fo-siis fioin tie sjstenn of 
locks ju^t enumented These fo=-ila are enclosed 
in compartments, separated by lertital lines, and 
within eacli one ot theie are represented tlio=e 
fossils nhicli are most impoTtint, and rlnracttristic 
of the sj-siem to which they belong Thej are, 
moreover, «o arranged, a% to be nearly o-ver the 
upper or outcropping edges of the different aj-lenia 
which thej repreaent 

In order fully to comprehend the =ubjert illus- 
trated upon this chart, it will he necOBiry to re- 
turn to the starting-pomt, VIZ , the gianite i ucleus, 
and to pass again from left to right, noticing more 
particuIaiH the several subordinate formations of 
which th(, systems are composed 

The ffttcjsi, mica slate, cr^stalli nc lime- 
stone, and other rocks included in the first divis- 
ion, above the granite proper, are not to be regarded 
as belonging to the Silurian System. They consti- 
tute a series of more or less crystalline rocks, in 
which, thus far, no fossils have been discovered ; 
and they are more intimately related to the granitic 
rocks below, than to the formations above them. 
From their sti'atified condition, they are regarded' 
as having been originally deposited in water, and 
subsequently, by the action of heat, to have become 
remarkably altered, and crystailin< 



^mblage of stiala is known as the A 
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GENERAL DESCRIPTION OF THE CHART. 11 

The rocks of this period are interesting and im- 
portant from containing the extensive beds of spec- 
ular and magnetic oxide of iron, in different parts 
of the United States. 

The series of quartz rocks, sandstones, conglom- 
erates, and other rocks overlying these, and repre- 
sented in the upper part of the same division, are 
also higlily metainorphic, and contain, in some 
places, veins of copper ore, as indicated upon the 

Witli the blue stripe ahovc the rocks just noticed, 
commences the siluhian system, the lowest 
rock of which, yet known, is the Potsdam sand- 
stone and its associated cong-Iomerate. It is in 
this rock, also, that we find the first organic remains. 

Iwilb b dh h Ytmlfhnd 
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13 GENERAL DESCRIPTION OF THE CHART. 

in nature, and m rocks of variona sjslems, the con- 
nection of the two has been shown, and we haie, 
for exanipSe, at the beginning of tins formation, 
colored blue, the terms " Gna'^imd and Gramilar 
Qaarte roci-, nhieh are metamorphic states of the 
Potsdam sandstone" In other woid-, the Pots- 
dam BanditoQe, when altered by igneous action, 
becomes hist a granular, more or less crysitalhne 
quirtz rock, and finally parses into gneiss 

Next aho>e this we find " CniUalline Lime tone," 
and agiin, m a continuation ot the same beda, 
" CrystaUme limestone, 1 anegated and TT7ii(e Mar- 
ble," which are metamorphic conditions of the fol- 
lowing hmestones, viz , Trenton, Blark River, Btrda 
eye, and Chazy limebtones, and Calcifrrmn, yemditone 
The tanmis hme<fones named, become crjsiilhne, 
from the action of the igneous rocks on the left and 
below them, and furmsh the white and \aneg^ed 

In the snme maimer, the succeeding Chlonlic, 
Talcose, and Mica blates aie metamorphic conditions 
)f the Hudson river gioup which is itself suscep- 
t hie of separation into several sub rdinate groups 
of shales fihaly sand tones etc as indicated in 
another part of the division 

From this point or from the comn eneement of 
the Ojieidi conglomerate the names first written in 
the subdiTiBions of the formation' and enclosed 
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GENERAL DESCRIPTION OF THE CHAM. 13 

between parallel lines, are those by whicli tlie rocks 
are known in Iheir unaltered condition. Returning 
to the upper margin of the section, and reading 
downwards, the names following those of the rocks 
are the names of localities or places where the 
Eame rock may be examined to advantage, either 
in ravines, chfis, or river banks. A few only 
of the more important localities are indicated, be- 
ginning with those in America, and followed by 
those of foreign countries, where the same rock is 
known to have been discovered. 

It will be seen, that in some instances, the names 
of two or more rocks are included in the same sub- 
division, or between the same parallel lines. In 
these instances, tlie rocks are closely allied to each 
other in character, and are not sufficiently distinct 
to require subdivision by liaes. The names are 
arranged in the order in which the rocks occur in 
nature. As an example, we have the Calciferons 
Sandstone, the Cbazy, Birds-eye, Bhtck River, and 
Trenton Limestones, in one subdivision. In these 
groupings, the name of the locality is placed as 
nearly as possible to succeed the name of the rock. 

The names of these rocks will also be found 
repeated near the right liand margin of the chart, 
and, in the same order, from below upward, as 
they occur from left to right on the upper margin of 
the section. In this column will also be found the 
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14 GENERAL DESCEIPTION OF THE CHAHT. 

iiiimes of Etill more minute subdivisions, itito which 
some of die rocks or groups have beeu scjiarated 
in the geological surveys of New York. 

For example, the Hudson-river group consists of 
three distinct members : the Utka Slate, the Frank- 
fort Slate, and the PulasM shales and Sandstones. 
Tlie division marked on the upper margin of the 
chart as Lower Helderberg limestones is shown, on 
the right hand margin, to be composed of the Tcn- 
taculite or Water Umestoite, the Pcntamerus limestone, 
Dc&hyris skdly limestone, and Upper Pcntamerus 
limestone, divisions which are easily recognized in 
some places, but are very obscure in others. 

The same may be said of the Upper Helderberg 
limestones, which are capable of subdivision into 
three distinct masses. The subdivisions into which 
the Hamilton group can be readily divided, are 
shown a little within the right hand margin, and to 
the left of the name of the group itself. 

In several instances, the names by which groups, 
or rocks of the same age, are known in England 
are given in parentheses, at the lower end of the 
stripe, as the Wmlock Formation, corresponding in 
part with the Niagara group ; Caradoc saadstone, 
with the Hudson-river group. 

In this manner, the strata are all marked as far 
as, and including, the Coal formation. Above and 
beyond this, it will be found that the names of 
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GENERAL DESCEIFl'ION OF THE CHART. 15 

locab,tie« do not, in every inataiice, immediattlr fol- 
low the name of the rock This difference indi- 
cates that the rock'* have not as yet been distinctly 
recognized in this country, aud, therefore, no 
Ainencin locality is inserted 

From tlie Codl period upward to the Teilia 
ry, the formations are preeminently Eniopeiii, 
llicy are exlcn-iiely and very perfectly developed 
in England and upon the continent, and form i 
great and prominent geologwal feiture 

01 the Tertiary System, the two lower mcnibi,r-, 
Eocene and Miocene, are fully recognized in many 
localities, while those strata usuallj denominated 
Pliocene have not yet been so distinctly recognized, 
and therefore no Ameiican localities ire given 

In the Modern or Quaternary sjstem ot deposits, 
no localities have been gi>en, for want of space 

From the commencement of the fetcondarj Rocks, 
therefore, the English names of the rocks arc first 
introduced, and next to them those of Continental 
Europe first, the Gtrman name, m German let- 
ters , and next the Fiench name, in -crip tjpe, 
and bejond these are given, in Italic capitals, first 
the names of the continental localities, and fi-nally 
the Eiigli-h ones, the Engh-h name of the rock being 
anmn repeated at the right Innd margin of the sec- 
tion 4s an example, under the INfw Red Sand- 
stone "-ibtem, take the Mugntatan limestone, the 
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16 GENERAL DESCRIPTION OF THE CHART. 



Kccond rock above the Coal measures. Tbis rock 
lias no positive representative in America. Its Ger- 
man name is Zechstdn and Kupfer ScMefer, (the latter 
a layer of copper-bearing slate ;) and the French 
name following it, Cakatre magntsien, is simply a 
translation of the English. Among the prominent 
localities are Mansfeld, in Germany, and East Thick- 
ley, in England, as given on the chart. 

In the Oolitic System, the Lias has been recog- 
nized in this country, from certain fossils found 
in the coal beds of Richmond, Virginia; and above 
this, none of the members of this system have 
been recognized in the United States, and conse- 
quently no names of American localities are found 
alter the names of the rocks. 

It will be seen that each of these systems is made 
up of several subordinate groups of individual rocks. 
It will be observed, moreover, that rocks of the same 
denomination are repeated in almost every one of 
them. Thus shale, sandstone, and limestone occur in 
all the systems of the Palteozoic Rocks. In their 
general aspect and character, these rocks, in the dif- 
ferent systems, are much alike ; and it is often only 
by their contained fossils that we are able to distin- 
guish them. This repetition of deposits of similar 
character arises from a continuation or a repetition, 
at different and successive periods, of causes similar 
to those giving rise to the first deposits. 
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GENERAL DESCRIPTION OP THE CHART. 17 

Since all these strata, yviih the exception of the 
limestones, were deposited from the mud, sand, and 
silt carried into an ancient ocean, there must be 
an entire absence of a formation where dry land 
existed at the time ; and it will very naturally be 
presumed that it cannot have the same thickness in 
all parts of its extent. This is not only true, but 
many of the formations thin out entirely, leaving the 
one above and the next below to come in contact. 
As examples of this, which are represented on the 
chart, we have the Oneida conglomerate, a rock, made 
up of sand and pebbles, which, in its greatest devel- 
opment, has a thickness of several hundred feet. In 
the same manner, the lower Helderberg limestones are 
represented as thinning out entirely, a feature which 
is remarkable in those rocks. The Orishany sand- 
stone and CaudorgaUi grit also thin out entirely. 
The same feature is represented in some of the 
rocks of the secondary period, and, as before said, 
it may occur in any of them. 

This thinning out may arise from the fact that in 
the wide and deep ocean certain deposits never 
reached the deeper portions, but subsided along 
its shores. Or it may have been caused by cer- 
tain portions being too shallow, or even upraised 
above the level of the water. It may also have oc- 
curred in another way. After the deposition of the 
stratum, it may have been uplifted so near to the 
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18 GENERAL DESCRIPTION OF THE CHART. 

surface ot the sea as to have been worn away hv tlie 
wavcf and thus hate allowed a succeeding deposit 
to come directly upon one of preceding date &uch 
operations h-we sometimes taken place to a consid- 
erable eitent "We have an example of this erosive 
aclitn It the termination of the CarboDiferous for- 
mation where the upper undulating surfkcts of the 
otrata cf the C d period have been worn down ind 
in some places present considerable depressions, 
from which the strata have been removed The 
evidence of similar eio ne action is visible at the 
tetmmition of the Cretaceous system and before 
tlie Tertiary strata were deposited The same 
Closes have doubtless operated in manT instances 
where no evidence is now preserved in the remain- 
ui}, portions of the f rmati ra 

The QuATERNABi LI Modern system of deposits 
IS representel on the section as covering only a 
small portion of the surface This ha been done 
to avoid confusion though we knovs that in nature 
the iintcrials of this age cover ilmost the entire 
surface They have been deposited after the older 
firmations and since the uphftmg and breaking up 
of the lower rocks and conicquentlj he in a hori 
zontal or nearly horizontal position upon the edges 
of the e rock« when upturned) or upon their plane 
surfaces when they have not been thus upliiled 

The same is also true of the Tertiary deposits 
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GENERAL DESCRIPTION OF THE CHART. 19 

which have often been made upon the upturned 
edges of the PaJteozoic rocks, and are thus shown, 
in a single example, lying upon the edges of the 
Carboniferous strata. 

We will now direct our attention to the stratified 
deposits on the left of the granite peak. 

The rocks of Secondary age, the New Red sand- 
stone. Oolitic and Cretaceous formations, are there 
represented as resting on gneissoid or granitic rocks. 
The strata are shown as more or less undulating, 
and becoming contorted in their proximity to the 
igneous rocks below, and even entirely metamorphic 
in their character- 
Strata of this age, both in their normal condition 
and in various stages of metamorphism, are the pre- 
vailing rocks of the Alps, the Jura, and the Apen- 
nines ; and towards the south they are overlaid by 
Tertiary strata, through which rise the ancient vol- 
canic vents and active volcanoes of Southern Eu- 
rope, while the lavas have flowed over the suriace. 
It is intended, in this sketch, to combine the ex- 
hibition of phenomena which are in reality connected 
in nature, though spread over a wide surface. 

Besides the formations we have been considering, 
another series of bands may be seen rising in nearly 
a vertical direction, traversing or cutting through the 
strata previously described. These rocks penetrate 
from below upward, sometimes reacliiag to the 
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20 GENERAL DESCRIPTION OF THE CHAET. 

surface, and in other cases terminating in the older 
formations. 

The two on the extreme left are intended fo rep- 
resent volcanic chimneys passing from the sources of 
volcanic fires to the surface. 

A column of lava is represented as rising through 
a fissure in the granitic and secondary rocks, dividing 
above, and extending to two distinct cones, where the 
volcanic firea have ceased to be active. 

To tiie right of this column is represented another, 
originating from a vast reservoir below, and which 
rises to the surface through two distinct cones, ex- 
hibiting the character and phcE 



The others represent Trap dikes. Greenstone 
dikes. Porphyry dikes. Granite veins, &.c. 

From their character and condition, they have 
evidently been forced up from beneath, in a state of 
fluidity penetratmg the supermcumbeiit rotks through 
h«sure* and between "trata Among the attendant 
phenomena of the intrusion of theie dikes and 
Granite veins is the production ot Jaults, that is 
to say, frai tines and diilocations of the strati, 
which often extend through a very great thicknesa, 
or even for an entire sjatem of strata The illus- 
tration of these phenomena is made by a black hne 
following the dislocation of the beds, on eaLh <iide 
ot which the strata are di-phced, so as no longer 
to be contmuous 
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GENERAL DESCEIPTION OF THE CHART. 21 

The occurrence of metallic veins in various rocks 
is represented by lines of color, as well as by name. 
The production of these rocks is regarded as due 
to the same causes which produce and sustain vol- 
canic actiou at the present time. The fluid lava 
penetrates the adjoining rocky beds through fissures, 
and, on cooling, becomes dikes, analogous to those 
penetrating the more ancient rocks. Portions of 
the fluid matter also flow over the surface, and 
accumulate in immense masses, even covering large 
tracts of country. The same feature is attendont 
on the Trap dikes, and, in many instances, exten- 
sive areas are covered by rock precisely similar in 
character to that forming the dikes, but assuming a 
columnar form, as represented on the upper margin 
of the large section, above the New Bed sandstone 
system, and the other above the Cretaceous system. 
Bocks of this kind, and having this position, are 
termed basalt, or basaltic rocks. 

Although there is a variety of character and 
composition in the nature of these ancient dikes, it 
is not ao great as the variety among the products of 
modern volcanoes. 

In the section which has just been described, all 
the important geological formations knotvn to exist 
are brought together and presented in their true 
order of succession. It is true, that no single lo- 
cality or moderate extent of country will furnish all 
the rocks here exhibited. 
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22 GENERAL DESCRIPTION OF THE CHART. 

The low section at the base of the chart is one 
exhibiting the successive rocks and formations 
which appear along a line, from the Atlantic to the 
Pacific Ocean, and will afford a good idea of the 
condition in which rocks are found, with all their 
disturbances and deficiencies, when examined over 
a large extent of country. 

Beginning at tlie eastern extremity, in Nova 
Scotia, we have a well-defined Coal Foi-mation of 
the age of that represented upon tlie larger section 
above. As we go westward, we find rocks of the 
Devonian and Silurian periods conaing out from 
beneath those of the Carboniferous period, precisely 
as is represented in the larger section. In pursuing 
this direction, however, we soon find the rocks 
folded and contorted, and becoming crystalline in 
their character, like the metamorpbic rocks repre- 
sented to the right of the granite, in the section 
above. In travelling entirely across the White 
Mountains and the Green Mountains, we find no 
rocks older than those of Silurian and Devonian 
age, with occasional intrusions of granite veins and 
Trap and Greenstone dikes. The section is upon 
too small a scale to allow of the minute represen- 
tation of all these phenomena. In the valley of 
Lake Champlain, between the Green Mountains of 
Vermont and the Adirondack Mountains of New 
York, the Silurian rocks are less folded, and grad- 
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GENERAL DESCRIPTION OF THE CHART. 23 

ually lose their metamorphic character, revealing 
again their fossila in great numbers." 

Between the Chatnplaui valley and the central 
portion of the Adirondack Mountains, the Gneiss, 
Mica Slate, and Crystalline limestones (of the age 
of those next the Granite in the large section) 
come in, in great force, containing extensive beds of 
iron ore. In the centre of this chain are immense 
masses of peculiar granitic rocks, forming high 
mountain peaks. Again, to the west and south-west 
are the Gneiss rocks, and, above them, the Silurian 
strata, in a disturbed and partially metamorphic con- 
dition. From this point, the Silurian strata dip 
regularly to the soutlt-west, and we pass over their 
outcropping edges, and those of Devonian and Car- 
boniferous systems. In this direction, however, we 
find no higher formations succeeding the coal field 
of Pennsylvania, and, after passing for a long dis- 
tance over its various members, as exposed in the 
valleys and watercourses, we descend again to the 
westward, passing over the outcropping edges of 
the various members of the Carboniferous, Devo- 
nian, and Silurian systems, as far as the rocks of 
the Hudson-river group. On the west side of the 
coal field, therefore, the successive formations are 
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preciselj in the ';(me older from left to right as 
upon the section aboie The student will under 
stand that the rocks repre < nted as coming' out 
from beneath the coil lormitim on either side 
are also contmujua beneath that formation and 
constitute d part of the great sy tern which so 
largely pertades the cfuntry 

From this section it can be readily understood 
how the coal field of Pennsjhania has once been 
cont nucus with thit of Ilhnoia farther to the we t 
and that they have been sepiratel by tl at agency 
which has upheaved the lower rocks between and 
cau vd them to dip in opposite directions When 
the e rocks were uphlttd their edges bc(.anie 
broken and in tlus condition were exposed to the 
action of water which has covered the surfiee 
and by this and other a^'enciea these projecting 
rocka have been worn down and the two coal fields 
so widely separated On the western side of this 
eleyatioQ marked by Cincinnati we hnd a repeti 
tion of similar rocks dipping again bene th tl e 
Illinois coal fiild and in part reappearing m the 
western ide altng the Missis ippi Ruer 

Beyond thi put are again carboniferous rocks 
and coal fields the character and extent of which 
are n t fulh known 

In this, wcitern direction we find rocks of the 
Cretaceous system resting directly upon the Car 
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boniferous rocks. By a reference to the large sec- 
tion above, it will be seen that this implies tlie 
absence of the New Red Sandstone and Oolitic 
systenis, which, as before remarked, are usually 
absent in American localities. Between the mouth 
of the Kansas River and tbe summit of tlie Rocky 
Mountains, there is a wide extent of rocks belong- 
ing to the Cretaceous system, and from beneath 
wliich appear metamorphie and highly crystalline 
strata. To the westward, upon tbese metamorphie 
rocka, at intervals, rest formations of Tertiar)", and 
even, perhaps, of Cretaceous age. Tbe fossil plants 
and shells, however, tliat have been collected, are all 
of the Tertiary period. 

At all points along this line of section, west of 
tlie Cretaceous formiition, where the names of rocks 
are given, it ia from specimens that have been col- 
lected by Captain Fremont and others. At intervals, 
Basalt and Trap, with more recent volcanic rocks, 
are known to occur, and active volcanoes exist on 
the western slope. The metamorphie rocks under- 
lying all this region are probably all of Pala.'ozoic 
age ; and those towards the western margin belong 
to the Silurian system. 

One of the most striking features presented in 
this section across the country, is, the great differ- 
ence in elevation between the eastern and western 
portions of the continent. Tliis difference woold 
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be the more striking, were the line carried west, 
over the higher mountains, as it is at the east ; but 
it follows a line of travel much below the mountain 
peaks, which are sometimes represented in the back- 
ground. This is a very interesting and very impor- 
tant feature in our continent. 



CLASSIFICATION AND ORIGIN OP BOCK FORM^TIO^S 

Roi.lv'' ire clj^'^ified nnd arranged m !5>'.ttms and 
groups, according to their mmerdl chiracters lad 
tlieir fossil remains , and these are intimately asso- 
ciated with considerations regarding their origin and 

One of the most obvious distinctions which first 
occur IS the subdivision of locks into stratified and 
unHratified These term's, moreover, indicate the 
origin or mode of production of these different for- 
mations!, for the unstratitied rocks are those wliich 
have oiiginated fiom igneous action, or whose earli- 
est condition has been that of fluidity from heit 
These rocks, moreover, are ilways erjstaJline in 
structure , though tht= clijract<>r alone is not suih 
cient to distinguish them from each other, or from 
Btrilified rocks which liaie been subjected to heat 

The s/mf ft rf rocks on the other bind hue hid 
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their origin from water, and are called sedimentary 
rocks. Their earliest condition has been that of 
Band, clay, or carbonate of Ume deposited from 

The unstratified and crystalline rocks are vari- 
ously associated with the stratified rocks, and not 
always below them. They are often seen breaking 
up through the stratified masses, and penetrating 
them in various ways. 

Rocks are represented on the chart in five differ- 
ent types. 

(1.) The Gbanitic proper, including the great 
central mass, and the granitic veins which penetrate 
to the Silurian rocks. 

(3.) The Trappean, including the porphyry dikes, 
which, having their origin below, penetrate the 
Gneissoid rocks, the Silurian, the Carboniferous, 
and even the newer secondary strata ; and may be 
found associated with the Tertiary rocks. These 
have not only penetrated the strata from below, 
but have sometimes flowed over the surface. 

(0.) The Volcanic, which may penetrate any of 
the strata, and, in a melted state, flow out over the 
surface of the superficial beds. 

(4.) The Metamorphic, which are shown next 
above the Granite, as gneiss, mica slate, quartz 
rocks, sandstones, crystalline limestones, &,e. These 
rocks, though evidently stratified, as if originally 
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deposited from water, have become so altered by 
igneous nction, that their normal character is lost. 
No fossil remains have ever been found in tbe rocks 
of this period. 

Beyond tliese, we find in the rocks of Silurian 
age, gneiss, mica, and talcose slates, and crystalline 
limestones, which are distinctly traceable to their 
original conditions in the strata further to the right. 

We have also on the left of the granite, strata of 
the New Red Sandstone, Oolitic, and Cretaceous 
formations, becoming metamorphic. 

We thus perceive that though these rocks belong 
to diffei-ent parts of the stratified series, they are 
nevertheless similarly changed by the same agencies, 
the slates of 'any period becoming talcose and 
mica slates, the sandstories becoming gneiss, the 
gray, yellow, or blue limestones crystalline marble 
of various colors. 

(5.) The Stratified or Sedimentary rocks, 
which, in their unaltered condition, occupy the 
larger portion of the chart to the right hand, and 
above those previously noticed. These rocks have 
generally undergone no change from their original 
condition of beds of mud, sand, and carbonate of 
lime, except tliat in most cases they have become 
indurated or stony in their character.* 

* The sludenl will understand the necesslly of including oJl 
deposits whatever as rocks, without regard to iheir condilion of 
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These formations being altogether the most im- 
portant and extensive, have been examined with 
great care ; and from all the facts obtained, both 
of their mineral character and contained fossils, 
they have been arranged in subdivisions, as shown 
on the chart. 

This succession, as here given, represents the 
order in which each one has been deposited above 
the other ; and since each formation in turn has 
been the uppermost, or the surface on which the 
plants and animals have hved which are now found 
imbedded in the rocks, they represent so many 
epochs in the earth's history. Each one, even of 
the minor subdivisions, represents what is equivalent 
to a condition of the earth covered by its plants 
and animals, as in its present actual condition. 
In other words, were the entire present creation 
to be destroyed and covered up by various sedi- 
mentary deposits, the whole would represent, in 
the continuation of the geological succession, only 
one of the lesser subdivisions of any of the ays- 
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I. SILDBIAN SYSTEM, 



Above the system of Rocka designated as Meta- 
morphic, commences a succession of stratified depos- 
its, marked every where by the presence of fossils. 
The first subdivision of this great series is known as 
the Silurian System. 

From the great thickness of this system of rocks, 
it has beea found necessary to divide it into upper 
and lower. The line of separation is marked, to a 
great extent, in the United States, by a rock made 
up of coarse sand and pebbles, or becoming in some 
places a coarse sandstone. This subdivision is given 
on the chart at the Oneida conglomerate. 

In the United Stales, we recognize all the divis- 
ions of the Silurian system given on the chart. 

CharacterisHe Features of the Successive Beds.'* 
Potsdam Sandstone. Tliis is the lowest member 
of the Silurian system. It consists of an aggrega- 
tion of water-worn sand, sometimes with pebbles 
forming a conglomerate. The rock is usually com- 
pact and fine grained. 

In its mctamorphic condition, it becomes a com- 

' The leacher should point out to the pupil these successive 
rocks on the chart, as he reads these dcscrJplioDs. He will also 
find iodicsled some of the principal localities. 
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crystalline quartz rock, or, in some situations, 
s the character of gneiss. 

The principal fossils of this rock are two or more 
Epeciea of Lingula. Some remains of trilobites and 
other fossils have been found. 

When compact, it is an excellent building stone. 

Caldferoui Sandstone. This rock usually consists 
of a mixture of calcareous and siliceous particles, 
whence it deriyes ita name. It contains cavities 
lined with quartz crystals, and has also layers or 
nodules of chert, showing that the siliceous matter 
has been in solution. At the west it is known as a 
magnesian limestone, and is not very siliceous. 
Some portions afford a hydraulic cement. 

It breaks in rough, irregular blocks, and, except 
in some of its localities, is iit only for a rough 
building stone. 

This rock contains quartz crystals, calcareous 
spar, lead ore, and copper ore, and oilen small 
nodules of anthracite coal. 

The Chazy, Birds-eye, Black River, and TVenton 
Limestones, form a group not always distinguished 
from each other. They are, however, distinct, and 
easily recognized by their fossils in the eastern part 
of the United States. 

Chazy Limestone, from the town of Chazy, on 
Lake Champlain, where it is very well developed, 
consists mainly of two members ; — the lower is a 
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light gray, and, for the most part, encrinal lime- 
stone ; and the upper, a dark blue or nearly black 
limestone. It occurs on both sides of Lake Cham- 
plain, and upon the Isle la Motte, where it is exten- 
sively quarried. 

This rock contains no valuable minerals or metals. 

When metamorphosed, it forms, with the succeed- 
ing limestones, a crystalUno marble. 

Its fossils nre numerous and characteristic. 

The Maclurea, and other characteristic fossils, 
being cut in various directions in the slabs of mar- 
ble sawed from this rock, appear in great beauty. 
It is largely used for flagging stones for the floors 
of public buildings. 

Birds-eye Limestone. This rock is of extremely 
fine texture of a light bluish color weathering to a 
drab or whitisli ash color It is e^ en bedded reidilj 
breakmg mto sKb« and ^ery duralle as a b iJdm^ 
material — it is extensively quarried ilong the Mo- 
hawk valley and other places 

This mme is derived from tie appearanre gnen 
by numerous stems of a plant like fossil Hhich pen 
etiate the layers lerticilly as if the calcareous mud 
had been deposited around them while growing 
and when the surface is pohshed the ends ot these 
stems present circular spots 

The principal fo««il« of this rock are the one 
J u«t mentioned with a few corals and some clnm 
bered shells 
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This rock can be traced westward for many 
hundred miles, still retaining the same characters as 
in New York. It is quarried at Frankfort, Ken- 
tucky, where it is of a light ashen color. 

Blach River Limestone. This limestone is gray- 
ish or bluish gray, coarser and less regularly bedded 
than the Birds-eye. 

Although a thin mass, it can be traced over a 
wide exteot of country, and is recognized by its fos- 
sils as iar west as the Miasiasippi River. 

Its characteristic fossils are a coral and an Or- 
moceras, (No. 63 on the chart.) 

Trenton Limestone. This is a more important rock 
than the three otliers preceding. It covers an ex- 
tensive surface in the State of New York, particu- 
larly along the valley of the Mohawk and its tribu- 
taries, and in the valley of the Black River. It 
forma the Trenton Falls, on West Canada Creek. 
The rock is for the most part black or very dark, 
thin-bedded or shaly, or with shale alternating with 
thin bands of limestone. Many of the layers are 
concretionary, or nodular, in structure. Some por- 
tions are regularly bedded, and afford good building 
alone ; the upper portion is often thick-bedded, of a 
gray color, and crystalline in texture ; and this por- 
tion especially furnishes an excellent building ma- 
West of New York this rock becomes gradually 
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thinner and lighter colored, and ori the Mississippi 
River consists of thin shaly layers, which weather 
to a drab or ashen color. This limestone, with those 
below it, are known to be continuous, from the west- 
ern part of New England, in the direction of the 
great lakes west and north-west, to beyond the Mis- 
sissippi River, and south-west as far as Alabama. 

The great valley of Virginia occurs in the lime- 
stones of this period. 

Fossils are extremely numerous in this rock, and 
some of them extensively distributed and character- 
istic, being found over many hundi-eds of miles in 
extent. 

The Trenton and other limestones of the Mohawk 
valley are nietamorphic east of the Hudson River, 
becoming partially or entirely crystalline. These 
are the white and variegated limestones of the west- 
ern part of New England. 

In an economical point of view, therefore, these 
limestones are very important, furnishing excellent 
building stones in their normal condition ; and again 
in their metamorphism affording beautiful materials 
for building, statuary, and ornament, 

Hudson Riser Group. This group of strata con- 
sists of shales, shaly sandstones, and sandstones, 
with bands of impure limestone, and sometimes 
tliicker beds of limestone alternating with shale. 
West of New York the calcareous matter increases 
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in proportion, and the whole group becomes one of 
shale and limestone, ^vith no sandstone, and scarcely 
any arenaceous shale. It thus becomes very differ- 
ent at widely separated localities, and it is only by 
studying intermediate points that we arrive at a 
knowledge of the changes which gradually produce 
these great differences,* 

This group of rocks can be traced from the val- 
ley of the Hudson River westwardly and north-west- 
wardly, through the valley of the Mohawk to the 
shores of Lake Ontario, and tJiencc west through 
Canada to the shores of Lake Huron, and even to 
the northern ahorea of Lake Michigan. It also 
covers a large area in Ohio, Indiana, Kentucky, and 
Tennessee. 

" The papil should always recollect Ihal a sedimeiilary deposit 
will change in ils charaeler when cjlendiog over a wide area. When 
we consider the condilions under which such deposits are made, it is 
easyiouDderstandhowlhis change 13 produced SireanK bringdown 
miied sediment of sand and mud and flow into an ocean where 
Ibe carrenl is loss ; consequently the heavier particles no longer 
suspended by the force of the stream, fall down The finer mud 
panicles flow on, in very quiet water remain ng some time sus- 

distance From this cause, shaly deposits will alwai? be more 
extensile than arenaceous deposiW of the same period. This is 
readdy illustrated bj the smaltcsi stream flowing into a pond ; or it 
may be illuslrated by an artificial stream inlo which (he pupil may 
throw sind and mud, which, transported to a reservoir where the 
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In many parts of this extent it ia highly fossil- 
iferous, and the seas of tropical climates of the 
present day scarcely any where furnish a more nu- 
merous and varied fauna than these very ancient 

The rocks of this group, when metamorphic, pro- 
duce chloritic, talcose, and mica slates, as shown in 
the chart, towards the granitic peak. 

Oneida CongUmerate, or Shausangunk Grit. This 
rock is a coarse sandstone or conglomerate, resting: 
upon the Hudson River group, and from which there 
is sometimes a gradual passage. It forms the line 
of division between the Lower and Upper Silurian. 
In many places this rock does not exist, having 
thinned out ; and the Medina sandstone rests upon 
the sandstones or the terminating calcareous beds of 
the Hudson River group. 

Tliis rock is used for millstones, and the Esopus 
millstones are made from it. It forms the Shawan- 
gunk Mountain, in New York, and the continuation 
of the same range in New Jersey. It received the 
name of Oneida conglomerate from its occurrence 
in Oneida county, being the only conglomerate rock 
in that part of the State of New York. It there 
rests conspicuously on the rocks of the Hudson 
River ; iind the Medina sandstone being absent, it is 
succeeded by the Clinton group. 

Medina Sandstone. This is a red or brownish. 
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argillaceous sandstone, usually soft and readily dis- 
integrating on exposure. Some portions arc more 
siliceous, and furnish good building stone. It is a 
conspicuous rock at Medina, Orleans county, New 
York, the canal being cut through it for some distance. 
It forms the lower fall on the Genesee River, and the 
banks of the river to its mouth. It also forms the 
banks of the Niagara River at Lewiston, and a pan 
of the cliff on either side for several miles above. 
In the eastern part of New York, it thins out, and 
is hardly recognizable. 

It contains few organic reinains ; the most im- 
portant are a species of Lingula and a marine 
plant. 

Clinton. Group. This consists of shales, sand- 
stones, conglomerates, limestones, and beds of iron, 
ore. Although of moderate thickness, it extends 
throughout the State of New York, occurs in Can- 
ada, and again -] ,^ the shores of Lake Huron and 
Lake Michigan. 

The most important feature of this group, in an 
economical point of view, axe the beds of iron ore, 
which are coextensive with the strata, and uniform 
for a hundred miles. 

Niagara Group. This consists mainly of a masa 
of shale, and another of limestone above. The 
limestone forms the table-rock over which the Niagr 
ara River falls, and the shale below is the rock 
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wliich is worn away by the action of the water and 

The shale is soft and arffilhceoua consisting 
mostly of clar with 1 email propmtion of lime It 
contains iron pyntes, which decomposes on expo 
sure, causing the rock to crumble rapidh The 
limestone on the contrary, is extremely durable, 
withstanding the effects of weither It t( rms one 
of the best building stones in New 'ioik The lower 
part whicli is tilkd with the stems of encrinites has 
been used for the beautiful series of locks at Lotk- 
port The fra^ents of crinoid- ire olten brown 
or reddish 

West of New \ork, the shak of this group be- 
comes more cah ^reous, and finally the whole mass 
IS 1 hmestone It extends from Niagaia westward 
through Canadi along Lake Huron and Like Mich 
igan and thenre to the Mississipju River 

It has man> beautiful and characteristii fos-ils , 
and bv the presence of a certain coral (fig 10 ) it 
can be traced over hundreds of miles across the west- 
ern mounds and prairies. 

Onondaga Salt Group. This group consists of 
shaly and marly deposits, composed of clay, and 
carbonate and magnesian carbonate of lime. The 
flower part is a red shale ; the middle and upper parts 
are gray, greemsh gray, and ashen colored. 

In the State of New York it is chiefly important 
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from its brine springs. These are principally conr 
fined to the valley of the Onondaga Lake, wlience the 
name of the group. All the gypsum of New. York, 
of any importance, is derived from these rocks. 

Tracing the group eastward from Onondaga 
Lake, it thins out on the Hudson River, and west- 
wardly becomes more calcareous, and finally it is 
not distinctly recognizable beyond the shore of Lake 
Michigan. 

The soils formed from the decomposition of tlie 
rocks of this group, and of those of the Niagara 
group, are among the most fertile in the United 
States. 

Lower Helderberg Limestones. These limestones 
have been described as the water hme or Tentacu- 
lite limestone, the Penlamerus galeatus limestone, the 
Delthyris shaly limestone, the Encrinal limestone, 
and the Upper Pentamerua limestone. Although 
each of these rocks is distinct and well marked in 
New York, they are not so easily distinguished indi- 
vidually elsewhere. The lower, first named, are 
dark colored and thin-bedded limestones ; the nest 
are thick-bedded, gray or bluish ; the third a shaly 
limestone, and the two upper gray and crystal- 
line. 

In a westerly direction, these limestones thin out 
entirely ; and, from the thinning of the Oriskany 
sandstone above them, the Upper Helderberg lime- 
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stones rest upon the Onondaga Salt group, as shown 
on the chart at the right of tlie Trap dike. South- 
ward they extend through Pennsylvania, Virginia, 
and Tennessee, where, from the absence of the 
Onondaga Salt group, they rest directly upon the 
Niagara group, and the fossils of the two are often 

II. Devonian System. Orislcany Sandstone. This 
rock succeeds the Lower Helderberg Umestones. It 
is a friable, or sometimes caJcareous sandstone, from 
which much calcareous matter has been removed by 
water. In other places, the rock appears to be a 
compound of lime and silex deposited from solution. 
In some parts it abounds in fossil shells, but in most 
locaUties the shell has been removed, and casts 
only remain. When the sedimentary deposit is 
coarser, and more readily penetrated by water, 
the forms qf the shells have entirely disappeared, 
and cavities or shapeless casta alone remain. This 
rock forms the separation between the Sihirian 
and Devonian systems, as now recognized in this 
country. 

Caudorgalli Grit This deposit succeeds the Oris- 
kany sandstone. It is composed of a mixture of 
slialy or clayey matter and sand, crumbling down 
into angular fragments on exposure to the air. It 
is a dark-colored rock, weathering to a rusty brown, 
and contains no fossils, unless, perhaps, a marine 
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plaDt, which produces very curious markings upon 
its surface, from which this name has beeu 

Upper Helderberg Limestones. Included under this 
head are the Schoharie grit, and the Onondaga and 
Cbmiferout limestona. The whole together form a 
group, coextensive with the PalsBOzoie deposits in 
the United States. They can be traced from the 
Helderberg Mountains, and their continuation on tlie 
Hudson Riier, westwardly to the Niagara River at 
Black Rock ; and thence through Canada, and 
across the Detroit River into Michigan i and also on 
Ihe south side of Lake Erie, through Ohio, Indiana, 
Illinois, and Kentucky. 

The limestones are gray, bluish, and black, the 
higher one containing much chert or liornstone. 
They every where are filled with great numbers of 
fossils, among wliich have been found remnins of 
large fishes. 

Hamilton Group. This consists of a series of 
shales. These have been distinguished as the Mar- 
edhis slate, which is black and slaty ; the Ludlow- 
vitle shales, more fissile, and of an olive color ; the 
Moscow shale, which is bluish or grayish blue, and 
very fissile. 

In the central and eastern parts of New York, 
this group contains large proportions of arenaceous 
shales and shaly sandstones. The subdivisions are 
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not in all places conspicuous, and where the arena- 
ceous deposits prevail, none can be distinguislied ex- 
cept the lower black slate or Marcellus, which al- 
ways retains its characters. The group occupies a 
thickness of some eight hundred or one thousand 
feet. It extends through New York, a part of 
Pennsylvania, Ohio, Canada "West, and Michigan. 

In the number and beauty of ils fossils, it exceeds 
any of the other groups, several hundred species 
being already known in the State of New York 

The TuUi) Limestone. This may he regarded as a 
subordinate member of the preceding group. It is 
a mass of shaly limestone, twenty to filly feet thick. 
It contains some fossils not known in the Hamilton 
group, the most pecuUar of which is the Atri/pa 
cuboides. 

Genesee Slate. This is a black, fissile rock, split- 
ting in thin, even lamince, and nearly destitute of 
fossils. It holds a very conspicuous position, form- 
ing the junction between the calcareous shales be- 
low, and the argillaceous shales and shaly sandstones 
destitute of lime, above. There is also, beyond this 
point, an almost entire change in the fossils. 

Portage Group. Tins is so named from the 
rocks exposed in the three successive falls at Port- 
age, and in the banks of the Genesee River below. 
It consists of a series of shales and shaly sandstones. 
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nearly destitute of calcareous matter, and contain- 
ing few fossils. 

This group has been described as consisting of 
three members : I. The Cashaqua Shak, a soft, 
green shale, with nodules of a semi-calcareous rock, 
or shaly sandstone ; 2. The Gardeau flagstones, 
which are compact and firm shaly sandstones ; 
3. Tlie Pcrrtage Sandstones, consisting of thin and 
thick-bedded argillaceous sandstones, whicli crumble 
on exposure to the air. 

This gronp is very conspicuous in the western 
part of New York, and is seen along the shore of 
Lake Erie from below Dunkirk, westward beyond 
the eastern limits of Ohio. 

Ch^nung Group. Tliis consists of a series of 
shales, shaly sandstones, and sandstones, all of which 
are olive or greenbh in color. Almost the only cal- 
careous matter in this group is derived from the re- 
mains of shells. It is equally thick as the preceding 
group, and occupies a large extent of surface, a 
width of twenty or thirty miles in the southern coun- 
ties of New York. Towards the east, it resembles 
the Hamilton group in jts appearance, though the 
fossils are quite different. Beyond the limits of 
New York, it may be traced west into OJiio. 

: few materials of economical value. 
! numerous, and partake of the char- 
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acters of those usually considered as characterJMiig 
roeks of the Carhoniferous age. 

Old Red Sandstont, or CatsHll Mountain Group. 
Above the Chemung Group, we usually find some 
coarser beds of sandstone or a conglomerate ; and 
still beyond, a series of micaceous shales and shaly 
sandstones of great thickness. These rocks arc 
mostly brown or reddish, and, where not exposed, 
sometimes green. They are conspicuous as form- 
ing the high Catskill Mountains. This series has 
been regarded as the equivalent of the Old Red 
Sandstone of Europe ; and the opinion was con- 
firmed by the discovery of the remains of several 
fishes characteristic of that rock. The fish scale 
(fig. 167 ) on the chart is from this. 

Notwithstanding the great thickness of this group 
in the Catskill Mountains, it thins out rapidly west ; 
and while on the Chemung River, within the bor- 
ders of Pennsylvania, the whole group is several 
hundred feet in thickness, on the Genesee River, at 
the southern liinits of New York, it is but a few feet 
thick. This circumstance, with the horizontal po- 
sition of the strata, render the rock interesting and 
remarkable ; and it is evident that during its depo- 
sition there must have been repeated sinkings of the 
bed of the ocean, to allow of this great accumula- 
tion in the limited area which it occupies. 
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HE. Cabeo«iferous System. This syslem em- 
braces a series of shales and sandstones ; an exten- 
sive limestone formation ; a second series of various 
colored shales, sandstones, and conglomerates ; and, 
following these, beds of shale and sandstone, with 
beds of coal. This latter part of the scries has given 
the designation to the whole. The shales, sandstones, 
and limestones contain reoiains of shells, corals, and 
fishes, showing their marine origin ; while the coal 
has resulted from terrestrial regetation, and the re- 
mains of land plants are every where imbedded in 
the shales and sandstones which accompany the coal. 
The foOowing are the subdivisions : — 

1. Yelbna Sandstones and Shales. (Waverly Sand- 
stones.) The lowest group of strata recognized as 
belonging to the Carboniferous period, are the yel- 
low sandstones and shales which are very widely 
distributed in Ohio, Indiana, and Kentucky. These 
contain, in places, some thin beds of limestone. 
Fossil shells are abundant in the sandstones, and 
great numbers of crinoids are found in the shales. 

In the Geological Reports of Ohio, these sand- 
stones in part are described as the Waverly sand- 
stones ; and from the absence of t!ie intervening 
rocks, these strata have not always been diatijiguished 
from the Chemung and Portage groups, 

2, Carhaaiferous Limestone. This great limestone 
formation underlies the coal strata throughout most 
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of their extent. It is in great part a gray, or bluish 
gray limestone, weathering to a light ashen color. 
Some parts of it are crystalline, others compact and 
fine grained, and some of the strata are Oolitic in 
structure. 

This limestone has a great thickness and extent 
in the Western States. It is very conspicuous along 
the Mississippi River, forming high cliifs above the 
mouth of the Ohio. It is also the rock in which all 
the large caves of the west occur; the Mammoth 
Cave, in Kentucky, and olliers of great extent in 
Indiana, are in this rock. It contains numerous fos- 
sil shells and corals ; among the latter, one very re- 
markable and interesting form is represented on the 
chart, in figures 134 and 135. 

3. Red Shales and Shaly Sandstones. Succeeding 
the limestone just described, there are, in some parts 
of the country, a series of red and brown shales 
and sandstones. These lie below the great con- 
which is directly at the base of the Coal 
In the eastern c'oat fields, these rocks 
are important, and form a conspicuous feature in the 
landscape ; while at the west, their existence is 
scarcely recognized. 

CarhonifeTous Conglomerate, w MillstoM Grit. 
Throughout Pennsylvania, Ohio, and in some parts 
of Indiana and Kentucky, this coar-se conglomerate 
fies at the base of the coal-bearing rocks. It 
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corresponds apparently with the Millstone grit of 
the European Coal measures. It is composed of 
coarse sand and pebbles of crystalline quartz, oflea 
scarcely cohering. It forms a prominent horizon in 
the neighborhood of the outcropping Coa! measures, 
and an escellent guide in searching for beds of coaL 

Great Coal Measures, or Coal Formation Proper. 
This consists of a series of beds of soft shale, sand- 
stone, conglomerate, and beds of coal, witli, more 
rarely, beds of limestone. There is no regular suc- 
cession throughout the whole, but repeated alterna- 
tions of beds such as enumerated. In the coal fields 
of Pennsylvania, more than twenty successive beds 
of coal are known, separated from each other by 
beds of shale and sandstone. 

The coal has all been formed from the decompo- 
sition of vegetable matter ; and remains of oumer- 
oiis plants are found in the shale above the beds of 
coal, and in the " under day" or soft shale underly- 
ing the coal bed, as well as in the coal itself. 
The fossil plants at the base are Ukewise different 
from those in the shale above, which, together with 
the condition of the material, showing quiet depo- 
sition, leads us to infer that these deposits were mode 
in quiet water, and that the plants grew and were 
imbedded where we now find them. Moreover, the 
SHCcessive beds of coal are characterized by different 
species of ferns which undoubtedly grew at that 
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period and show from their perfect preaenotion that 
they suffered httle disturhance before being imbedrfed 
in the mud 

The importance of this formation can ecarcelj be 
overrated It furnishes aJl our coal, both anthricitn 
and bituminous and iron ore in large quantitii^ lo 
also associated with the coal beds The sandstone 
afloid good building material and while lome of 
the limestones furnish lime others are ht for archi 
tectural and ornamental purposes The coal serves 
us as fuel fuse? our ores generates the ste^m for 
our manufactories and steamboats and i in fact the 
contrilhng element in our mechanical manuiactur 
ing and commercial operations 

The extent of the coil fields in the United "^titps 
is greater than in all the rest of the known world ; 
and they are so situated as to give the greatest pos- 
sible facilities for mining and transportation. 

The series of strata from the base of the strati- 
fled rocks to the top of the Coal measures, is very 
perfect in the United States ; but above this the se- 
ries is very incomplete.* 

* The preceding rocks being more important to Ibe American 
sludent in geology, from forming an essential part of Lho geologi- 
cal simclure of die United Stales, have been mentioned in delail. 
For ibe remainder of the sf.ties, which are but imperfectly devel- 
oped, OF exist only in representative beds or parts of great groups, 
a general description only will be given. 
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IV. New Red Sandstoke System. Permian 
AND TaiAssic Systems. Above the Coal measures, 
end overlying them, sometimes couformably, and at 
other times unconformably, is found a series of red 
sandstones, red, green, and variegated shales, marls, 
and sandstones, with yellow magnesian liiaestones. 
These contain few traces of vegetation, and the 
organic remains are quite distinct from tliose in the 
locks below. The system has been divided into 
PermioA and Triassic systems. 

The rocks recognized as of the New Red Sand- 
stone period, are the sandstones and shales of the 
Connecticut River valley. New Jersey, Virginia, and 
North Carolina. These belong apparently to the 
Triassic System, and represent a portion of the 
upper marls and sandstones of the period, as more 
fully developed in Europe. The remains of fishes, 
and the tracks of birds, which have been so beauti- 
fully developed and illustrated by Professor Hitch- 
cock, Dr. Deane, Mr. Redfield, and Mr. Marsh, are 
among the interesting fossil remains of this period 
in the United States. 

It will be observed that no American localities are 
given upon the chart for any of the strata of the 
Permian system, none of its members having yet 
been found in this country. 

In England, and upon the continent of Europe, 
gypsum and rock salt are found in the marls and 
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s of the liiglier part (Triassic) of the sys- 
tem ; and lieuce the name saliferous, or salt-bearing. 

Both in this country and in Europe, the rocks of 
this age are associated vnth igneous rocks, which, 
penetrating the coal formation, pass through and be- 
tween the layers of sandstone and shale, and finally 
in many places overlie the whole, in vast masses of 
basaltic rocks. Examples of this are seen in the 
Connecticut valley. Mount Holyoke, the East and 
West bills, near New Haven, and the Palisades, 
along the Hudson River. 

V. Oolitic System. The several members of 
this system are of more or less importance in Eng- 
land and upon tlie continent of Europe. The only 
member recognized in the United States is a forma- 
tion at Richmond, Virginia, which appears to be a 
representative of the Lias of Europe. 

The system consists of limestones and shales. A 
soft bituminous coal is associated with it, and the 
shale contains remains of numerous ferns and other 
plants. The limestones have not the compact struc- 
ture of those in the Palfeozoic rocks, and they are 
often intermixed with clays and sands, and the layers 
separated by shaly or arenaceous beds. 

This period is remarkable for the appearance of 
large marine reptiles. The contrast in the general 
features of the fossils of the Permian, Triassic, and 
Oolitic systems, with the preceding, is very appa- 
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In Europe, the limestones of this period fiirnish 
beautiful marble ; and the fine statuary marble, so 
long regarded as Pj-imary, is a metamorpiiic lime- 
stone of tliis age. 

VI. Cketaceous System. The characteristic 
feature of this system is the existence of extensive 
strata of chalk. The subdivisions include the Weal- 
den and Neocomien groups, hoth of which are local ; 
the former being scarcely known out of England, and 
the latter being only recognized on the continent of 
Europe. Beyond these, we notice three stages in 
the Cretaceous system: — the Green sand, upper 
and lower, with the gault or chalk marl ; the Lower 
chalk, and the Upper chalk, with the Pisolite or 
Maestriciit beds. 

The lower and middle portions of this system are 
represented in the United States, east of the Missis- 
sippi River only by the Green sand of New Jersey 
and some of the Southern States. West of the Mis- 
sissippi River, and towards the base of the Rocky 
Mountains, the Cretaceous system is very extensive, 
reaching from north of the Missouri River south- 

The fossils of this system represented on the chart, 
are characteristic both in America and Europe, 

VII. Tertiary System. Tliis consists of three 
distinct groups, representing distinct periods of depo- 
sition. These are the Eocene, Miocene, and Fliocme. 
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Tlie Eocene formation in the United States con- 
sists of beds of green sand, yellow limestone, and 
admixtures of clay and sand. 

London clay and the coarse limestones of Paris 
belong to this period. 

The Miocene, or Middle Tertiary, in the United 
States, consists of various sands and clays. 

These older Tertiary formations extend from 
Marylund through Virginia, North and South Caro- 
lina, Gcoj'gia, Alabama, Louisiana, and Mississippi. 
They are characterized by immense numbers of 
shells,- and also by the renlaius of sharks, and sev- 
eral peculiar species of cetaceans. 

The Pliocene formation has not been clearly 
recognized in the United States. The Norfolk crag 
of England, the sub-Appenine beds of Southern 
Europe, and extensive deposits in Sicily, belong to 
this period. 

VIII. Modern ob. Quaternary Period, Drift. 
Succeeding the Tertiary deposits proper, is the 
pei-iod of the Driit. This term is applied to super- 
ficial materials, consisting of sand, gravel, clay, peb- 
bles, and boulders, whether de]>osited from water, 
and thus assorted and stratified, or mingled together 
without order or stratification, bearing evidence of 
having been transported by other means than water. 

The source from which the drifl and all other 
superficial deposits are derived, is the older rock 
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formationa which have been broken up and more or 
less comminuted by the action of water and the 
fragments Bmong themselves. Owing to this cir- 
cumstauce, a single rock formation or group of 
strata has, by the breaking up and transporlatiou of 
its broken materials, formed the superficial deposits 
over wiiie areas, and thus given origin to the soils, 
and consequently the vegetation, of the surface. 
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PIGURED UPON THE CHART.* 
I. PAL.EOZOIC FOSSILS, 



Fig. I. Bnlholrcphis gracilis. Clinton Group. Onei- 
da county, New York. 

Fig. a. Chsetetes liycoperaon. Trsnlon lAmedove 
and Hudson River Group. Trenton Falls, Mohaivk val- 
ley. New York ; Cincinnati, Maysrillc, and many other 
localities at the West. 

Fig-. 3. Streptelasma corniculum. Trenton LimC' 
stone. Trenton Falls, New York; Ohio, Wisconsin, and 



Fig, 4. Favistella stcllata. Hadson River Group. 
Madison, Indiana; Nashville, Tennessee; Drummond's 
Island. 

Fig. 5. GraptobthnB ramosua. Hudson River Grovp. 

Albany, New York. 

of Ihe partirular rock or group, and lastly the name of ouc or 
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Fig. 6. Graptolithus pristis. Hudson Rivtr Group. 
Mohawk and Hudson Riyer valleys. 

Fig, 7. Stictopora ramosa. Trenion Lmeafone. Mid- 
dleville and Trenton Falls, New York. 

Fig. 8. Conophyllam Nia^areDse. JVtogwo Group. 
Lockport, New York. 

Fig. 9. Caninia Helderbergix. DellhyrU Shaly time- 
«[ojie. Base of Helderberg Mountain, Albany county, 
New York, 

Pig. 10. Catenipora cscharoides. JViagara ZAme- 
sfone and Clinton Groups. Western New York, Wis- 
consin, Iowa, Kentucky, &c. 

Fig, II. Heteroerinus simplex. Blue Zitnifsfone, (age 
of Hudson River Group.) Ohio, Indiana, and Tennessee. 

Fig. 12. Glyptocrinos dodeka-dactylDB. Hudson 
River Group. New York. "Blue Limestone," Cincin- 
nati, Ohio. 

Fig. 13. Ichthyocrinas Iievis. Skak of the JVutgam 
Group. Lockport, New York; also in limestones of Ten- 
Fig. 14. Dendrocrinns longidactylusi JViagara 
Group. Lockport, New York. 

Pig. 15. Encalyplocrinns {HypmOwainta) decorus. 
Shale of the JVtagara Group. New York and Tennessee. 

Fig. 16. Caryocrinns oiuatue. JViagara Group. 
New York and Tennessee, 

Fig. 17, Caryocrinus oinatus. A young specimen, 
with a portion of the arms attached. 

Fig. 18, A part of the column and root of the same. 
This species occurs, in the JViog'ara Group, at Rochester 
and Lockport, New York ; Gkdes of Decatur county, Ten- 
aessee. 

Fig. 19. CallocyBUtes Jewettii. Magara Shaie. 
Lockport, New York. 

Fig. 90. Lepadocrinus Gebbardii. PentarMms ga- 
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lealus I/ime3tone, (of Lower Helderberg limestones.) Hel- 
derberg Mountains and Sclioharie. 

Fig. SI. Joints of the column of the same. The figure 
between this and fig. 20 is a single plate of the body. 

Fig. 32. PalEEHster {Merias) matutina. This is an 
ancient representative of tlio modem star fishes. Trenton 
Limestone. New York. 

Fig, 23. Schizocrinns nodosus. Structure of the body 
and arms, in part. Trenlon Limestone. New York. 

Fig. 34. Part of an arm of the same, with the plates 
and tentaculs attached. 

Fig. 25. Homoctinns. Structure of the body. IZVen- 
ion Limestone. Mohawk valley. New York. 

Fig. 26. Ungula prima. . Potsdam Sandstone. New 
York, St, Croix, and Wisconsin Rivers, 

Fig. 27. Lingnla qnadrata. Trenton Limestone and 
Hudson River Group. New York, Ohio, Wisconsin, and 
Iowa ; also in Lower Silurian rocks in Europe. 

Fig. 28. Orthis calligramma. Lower Silurian rocks 
of Europe. 

Fig. 29. Orthis lestndinaria. Trenton Limestone 
and Hudson River Group. New York ojid Ohio. 

Fig. 30. Orthis plicatella. Trenton JAmestont. New 
York. Blue Lim^tonx. Ohio. 

Fig. 31. Orthis tricenaria. Trenton Limestone. New 
York, Wisconsin, lowo, Tennessee, &c. 

Fig. 32. Orthis flabelaiam. ATngom Group. Roch- 
ester, Lockport, &c., New York. 

Fig. 33. leptEena altemata. Trmton Limestone and 
Hudson River Group. Middleville, Trenton Falls, Low- 
ville,Watertown,&.c., New York; Cincinnati, Ohio ; Mad- 
ison, Indiana ; Maysville, Kentucky ; Nashville, Tennes- 
see ; near Galena, Plaltville, and Mineral Point, Wiscon- 
sin; Illinois; Dubuque, Iowa; Falls of St. Antliony. 

Fig. 34. I-eptMua filitexta. Trenton Limestone. New 
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ybrk. Lower part of Blue lAiitestone, in Tennessee, Ohio, 
Wisconsin. 

Fig, 35. I-eptoena depressa. Magara Group, Low- 
er and Upper Helderberg Limealones. New York, 

Fig, 36. Spirifer lyoi. Trenlon Limestone and Hud- 
son River Group. New York, Ohio, Kentucky, &c. 

Fig. 36 a. Smaller variety of the same. 

Pig, 37, Spirifer Kiagarensis. jVtagara Group. Wol- 
cott, Rochester, Lockport, and other places in New 
York. 

Fig. 38. Spirifer rugosa. Loteer Helderberg iiniH- 
stones. Base of Helderberg Moantaina, Schoharie, Car- 
lisle, and other places. New York ; Pennsjlrania, Virginia, 
and giadea of Decatur county, Tennessee. 

Fig, 39. Spirifer vaiica. Delfkyria Study Limcslont. 
Base of the Helderberg Mountains, New York, 

Fig. 40, Spirifer macropleara. Detthyris Skaly Lime- 
slone. Base of Helderberg Mountains, New York, Penn- 
sylvania, Virginia, and Tennessee. 

Pigs. 41, 42, and 43. Alrypn increbescens. Trenlon 
lAmestone and Hudson River Gwiiip. Blve lAmestone of 
tke West. Trenton Falls, Middleville, and other places, 
New York; Cincinnati, Ohio ; Maysville, Kentucky ; Mad- 
ison, Indiana; Nashville, Tennessee; and other western 
localities. The species is remarkably variable in size and 
proportions, depending on age and other circumstances. 

Fig. 44, Atrjpa reticulata. J^J^offara, Louter and 
Upper HeMerfieraf lAmeslanes, and Hamillon Grovp. Lock- 
port, New York, Helderberg Mountains, Genesee valley. 
Eighteen Mile Creek, Lake Ene, and numerous western 

Fig. 45. Atrypa ceqniradiata. Upper MerrAer oftte 
Lower Helderberg Lim^slones. Helderberg Mountains tind 
Schoharie, 

Fig, 46. Pentamerus galeatus. Penlamerus Lime- 



p^h, Google 



68 INTEODUCTION. 

s/one. Helderberg Mountains and Schoharie, New York; 
Pennsylvania, Vu'ginia, and Tennessee. 

Fig. 47; PentameruB obloDgas* CHtUoii Group. Near 
Rochester and Wolcott, New York. Limestone of jViagara 
Group. Wisconisin, Llitioia, Iowa, Kentnckv, and Ten- 
Fig. 48,* Cast of Pentameros oblongns. This spe- 
cies occurs in the condition of casts in most of the western 
localities. 

Fig. 49. Atrypa o1>ega. Upper Penlamerus Inme- 
gioiie. Base of the Helderberg Mountains. 

Fig. 50. Ambon)' chia {Pterinut) radiala. Hudson 
River Group. Oswogo and Lewis counties, New York ; 
shore of Little Bay dea Noquets, Madison, Indiana ; Cincin- 
nati, Ohio. 

Fig-. 51 . Modiolopsis modiolaris. Jiud/ion River 
Group. Same localities as the preceding species. 

Fig. 52. Avicula. Lower Helderberg lAmeMoneg. Hel- 
dertierg Mountains, New York. 

Fig. 53. ATicuJa. Lower Helderberg Ldmestones. Hel- 
derberg Mountains, Schoharie, Catskill. 

Fig. 54. Marchisonia bellacincta. Trenton Lime- 
stone. Middleville, Trenton Falls, Lowville, end Water- 
town, New York; Ohio, Indiana, Kentucky, and Tennessee. 

Fig. 55. Murchisonia bicincta. Btaek River and 
Trenton Limestones. Trenton Falls, Middleville, and 
Waterlown, New York; Wisconsin, Teimessee. 

Fig, 56. Aciocniia acaminata. Deltkyris Shaly Lime- 
stone. Helderberg Mountains and Schoharie, New York. 

Fig. 57. Acrocnlia Gebhaidii. Same position and 
localities as the preceding species. 

Fig. 58. Platyosloma ventricosa. Same position end 
localities as the preceding. 

• On a few 
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Pig, 59. Cyrtolites ornatus. Hudson River Croup. 
Oswego and Lewis counlies. New York, In the same 
geological position in Ohio, Indiana, and Tennessee, 

Fig. CO, Belleropton bilobatas. Trenton Limestone 
and Hudson River Group. New York, Ohio, Indiana, 
Kentucky, WiacorBin, and Iowa. 

Fig, 61. Trocholites ammonius. Trenlon Limeatone. 
Middleville, New York. 

Fi^. 62, Orlhoceraa muKacameratum. Birds-eye 
Limestone. Black River valley, New York ; Tennessee. 

Fig, 63, Ormoceras tenqililnni. Slack River ZAme- 
sloiit. Watertown, New York; Northern Michigan, Wis- 
consin, and Tennessee. 

Fig. 64. Bndoceras proteiforme. Trenton Limestone. 
Middleville and Trenton Falls, Now York; NorthemMich- 
igan, and Tennessee, 

Fig. 65. Beyrichia tabercatata. Upper SUvrian 
strata of England. (This form of crustacean ia usually 
known as JJ^imsiva.) 

Fig. 66. Cytherina fabulites. Upper part of Sovfa- 
CT/e, and in Black River Limestone. Watertown, New 
York ; Mineral Poinf, Wisconsin, and in Tennessee. 

Pig. 67. Cytherina spinosa. (The position of the 
valve reversed.) JVtagara Group. Lockport, New York. 

Fig, 68. Agnostns loteger. Silurran rocks of Bo- 
hemia. 

Fig. 69. TriDuciens concentricus. Trenton Lime- 
stone and Hudson River Group. Glen's Falls, Trenton 
Falls, Oswego, Lewis, and Jefferson counties, New York ; 
Cinciimati, Ohio, and other western localities. 

Fig. ?0, Calymene (IViortftnu) Beckii. Trenton 
lAmeatone, Utiea Slate and Hudson River Group. 3Iohawk 
valley, Turin, in Lewis county, New York ; Cincinnati, 
Ohio. 

Pig. 71. Isotelns g^as- Trenton Limeston' Tren- 
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ton Falls, MiddleTille, Watertown, end Socket's Harbor, 
New York ; Cincinnati, Ohio. 

Fig. 72. niiEiius cTussicanda. Trenton Ltmestont, 
and other Lower Silurian sirata, Trenton Falls, Water- 
town, &c.. New York, 

Fig. 73. Ceranrus pleureianthemua. Trenton lAvie- 
stone. Trenton Palls, Middleville, end Watertown, New 
York; Cincinnati, Ohio ; Tennessee. 

Fig. 74. Homalonotua delphinocephalDs. JViagcira 
Croup. Rochester and Locltport, New York. 

Fig, 75. Phacops limulums. JViagara Group. Roch- 
ester and Locltport, New York. 

Fig. 76. Calymene Blnmenbachii, var. NiagarenaU. 
JViagara Group. Wolcott, Rochester, and Lockport, New 
York. 

Fig. 77. Idchas (Pfoiynofufl) Boltoni. JViagam 
Group. Lockport, New York, 

Fig. 78. Phacops na.sittns. DeUhfris Shtdy lAme- 
rfone. Base of Helderberg Mountains and Schoharie, New 
York. 

Fig. 79, Acidaspis elliptica. SUwian racks. Eu- 
rope. A similar species (in fragments) occurs in the Lower 
Helderberg limestones. 

Fig, 80. Phacops Hansmauii. Lower Helderberg 
lAmeslcmes. Base of Helderherg Mountains and Scho- 
harie, New York ; near Rumsey, Virginia, and in Ten- 
Fig. 81. EurypteriH remipes. Onondaga Sail Group- 
Waterville and Williamsvilie, New York. 

Fig. 83. Onchns Deweyii. J\'{agara Group. Lock- 
port, New York. This is the earli^l well-defined form of 
a defensive tin bone of a fish, though fragments have been 
seen in the Clinton Group, 

Fig. 83. Osteolepis. A restored figure from Agassiz'a 
"Poissons Fosailes." Professor Agassiz says that some 
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scales of fishes from Silurian strata seen by him are 
more nearly like tliose of Osleolepis than of any known 
genus. 

FOSSILS OF THE DEVONIAN SYSTEM. 

Fig. 84, lepidodendton. [?] Chemung Group. Che- 
mung county, New York, 

Fig. 83. HeUophyllum. HamilUtn Group. Genesee 
valley, shore of Lake Erie, at Eighteen Mile Creek. 

Fig. 86. liithostrotion. Corniftroiis Limestone. New 
York. 

Fig. 87. Cyathophyllnm dianthus. Upper Hdderherg 
lAmestonea. Helderberg Mountains, and westward. 

Fig. 89. Favosilcs gothlaodjca. Upper Helderberg 
Limestones. Helderberg Mountains, New York ; Ohio, 
Kentucky, and Tennessee. 

Fig. 89. Cyathocrinns [?] ornatissimns. Portage 
Group. Shore of Lake Erie, Chatauque county, New 
York. 

Figs, 90 and 91. Portions of Crinoidal colwnm. Onon- 
daga LiTaestone. Helderberg Mountains to the Niagara 
River, at Black Rock; Ohio, Indiana, Kentucky, &c. Col- 
umns of this character are remarkably charactPrjstic of the 
Onondaga limestone. 

Fig, 93. TincleocriDus elegans. HamiUon Group. 
Moscow, and other localities m the Genesee valley. New 
York. 

Fig. 93. Strophodonta demissa. Hamilton Group. 
Genesee valley, shore of L^ke Erie. 

Fig. 94. Chonetes carinata. Hnmlton Group. Sen- 
eca and Cayuga Ijake valleys, Gene&ee valley, shore of 
Lake Erie, New Yorh. 

Fig. 95. Spirifer medialis. Hamilton Group. Gen- 
esee valley. New York. 
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Pig. 96. Spirifer mncronata. Hamilton Group. Mad- 
ison county and westward to the shores of Lake Erie. 

Fig, 97. Spirifer cnlfrijusatns. Upper Bdderierg 
Limeslones. Western New York, Ohio, and Kentucky. 

Fig. 98, Calceola sandt^ina. Devonian rocks of the 
Eifd, Germany. Specimene from the Upper Helderbtrg 
Limeslones, in Kentucky and Tennessee. 

Pig. 99. Atrypa elongata. Orisltany Sandalone. Hel- 
derberg' Mountains, Schoharie, &c.. New York. 

Pig. 100. Atrypa aspera. Hamilton Group. Gene- 
see valley, shore of Lake Erie, New York. 

Pig. 101. Atrypa concentrica. Hamilton Group. 
Seneca and Cayugn Lake shores, Genesee valley, shore of 
Lake Eric, New York. 

Fig. 102. Avicula flabella. Hamilton Group. Mad. 
ison county. New York. 

Fig. 103. Ayicnla longispiua. Chemung Group. 
Steuben county. 

Fig. 104. Cypricardla [?] rhomboidea. Hamilton 
Group. Cayuga and Seneca Lake valleys, New York. 

Fig. 105. Grammy sia IlamiltoneDsis. Hamilton 
Growp. Madison county, valleys of Cayuga and Seneca 
Lakes, New York. 

Fig. 106. loionema nexilis. Hnmilton Group. MaJ- 
ison county, valleys of Cayuga and Seneca Lakes, New 
York. 

Pig. 107. Pleurotomaria snlcomargiaata. HamUlort 
Group. Madison county, New York. 

Pig. 108. Acrocniia dumosa. Comi/eroas Limestone. 
HeHerherg Mountains, New York; Ohio, Indiana, Eeo- 
tucky, and Tennessee. 

Fig. 109. Goniatites. Marcdlus Shale. Schoharie 
and Manliue, New York. 

Pig. 110. Phacops selenurus. Comiferous Lijaestone. 
Helderherg Mountains, Schoharie, Cazenovia, New York. 
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Fig. 111. Phacops [Cryphaas] calliteles. Hamilton 
Group. Valleys of Cayuga, and Seneca Lakes, Genesee 
valley, shore of Lake Eric, New York. 

Pig. 113. Homalonotns Dekayii. Hamilton Group. 
Cazenovia, and other localities in Madison county, New 
York. 

Fig. 113. Phacops bafo. HamUion Group. Madi- 
Bon county, valleys of Cayuga and Seneca Lakes, Genesett 
valley, shore of Lake Erie, New York ; Canada West, 
Ohio, and other western localities. 

Fig. 114. Cephalaspis Lyellil. Old Red Sandstone, 
Scotland. 

Fig. 115. Ptericthys comutus. Old Red Sandsiom, 
Scotland. 

Fig. 116. Scales of Ptericthys comntoK. 

Fig. 117. Holoptychius nobilissimae, a single scale 
Red Sandstone of the Catskill Mountain Group. Blosa- 
burg, Pcnnsylvanin. This species occurs, with the two 
preceding species, in the Old Red Sandstone of Scotland. 

Pig. 118, Byssacanlhns crennlatus. The bony ray 
or dorsal spine, {Ichlhyadorulite.) Old Red Sandstone. 
Russia. 

Fig. 119. Dendrodus latns, a tooth. Old Red Sand- 
stone. Scotland, 

Fig. 120. CoccoBlens decipieng. Teeth of this spe- 
cies. Old Red Sandstone. Scotland. 

Pig. 121. Dcndrodns sigmoidalis, a tooth. Old Red 
SflJuMone. Scotland. Teeth of a species of Dendrodus 
and of Coccosteus are associated with the scales of Holop~ 
lycMus, (fig. 117,) in the Red Sandstone of Blossburg, 
Pennsylvania. 

Pig. 122, Diploeanthns striatas, a spine. Old Red 
Sandstone. Scotland. 

Fig. 193. Diptenis. A restored form from the frag- 
ments occurring in the Old Red Sandstone of Scotland. 
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Fig. 134, Sphenophyllum erosum. Coal Shalt of 
CaThonifeTovs fomudion. 

Pig. 125. Aglerophyllites eguisetiformis. Coal Shale. 

Fig. 12& Peeopleris SiUimanii. Cod Shtde. Penn- 
Bylvania and Ohio. 

Fig. 127. Peeopleris. Coai Shale. Pennsylvania and 
Ohio. 

Fig. 138. Weuropteris. Coal Shak. Pennsj-lvania 
and Ohio, 

Fig. 129. Sphenopteris elegans. Coal Formation, 
Europe. 

Fig. 130. Stigmaria ficoides. Coal Fommtion. Eu- 
rope and America. 

Fig. 131. Sigillaria. A part of the stem and roots, as 
it stands in a coal mine near Liverpool, England. 

Fig. 132, SigiDaria. A portion of the surface en- 
larged from the preceding figure, but still less than the nat- 
ural size. 

Fig. 133. Calamites approiimata. Coal Shale. Eu- 
rope and America. 

Fig. 134 ATchimedes. Carhoniferoiw lAmestone. In- 
diana, Illinois, and Kentucky. 

Fig. 135. Polypora. Carboniferova lAmestone. St. 
Louia, MiasourL 

Fig. 136. A portion of the poriferous surface of the 
preceding fossil enlarged. 

Fig. 137. Pentremites florealis. Carhoniferous Lime- 
stone. Indiana, Kentucky, Tennessee, and Alabama. 

Fig. 138. Pentremites pyriformis. Carhoni/irovs 
Limestone. Same localities aa the preceding. 

Fig. 139. ActinocriDUs 30-t[actylDs. Carboniferous 
Limestone of England. 

Fig. 140. Tereliratiila hastata. Carboniferous Limtr- 
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rfone of England. A similar or identical species is known 
in the Carboniferous limestone of Indiana 

Fig, 141. Spitifer attenaatas. Limesloiit,dteniating 
with Cold beds. Ohio, Indiana, and Kentucky 

Fig. 142. Spirifer. Yellow Sandstones, behw Oie Car- 
boniferous lAmeslbiies. Ohio Indiana 

Pig. 143. Prodnctus puuctatns. Carbanifirous lAim- 
atone. Kentucky, Ohio. 

Fig. 144. Prodnctus seimreticulatne. Carboniferous 
Ihrmaiion. Pennsylvania, Ohio, Indiana, Kentucky, Ala- 
bama, and Missouri. 

Fig. 145, Monotis. Ydlow Sandstoiies,b(low the Car- 
boniferous Limestotte. Ohio and Indiana 

Fig. 146. AUorisma. Yellow Sandstorm, below Car- 
boniferous lAmeslone. Ohio, Indiana, and Kentucky. 

Fig. 147. Macrocheilus. Coal Meaaurts. Ohio. 

Pig. 148. Enomphafus catillus. Carhoniferous For^ 
motion. Europe. 

Fig. 149. Bellerophon lennifasciii> Carhoniferous 
Jiimestone of Europe. 

Pig. 150. Goniatites striatns. Coal Shale. Europe. 

Fig. 151. Phiilipsia globiceps. Carboniferous For- 
mation of Ireland. 

Fig. 152. Dithyrocaiis Scouleri. Carboniferous rocks 
of Ireland. 

Pig. 153. limulus trilobitoides. Co(d Measures. 
England. 

Pig. 154. Cochleams conlorCns. Coal Formation. 
Europe. 

Pig. 155. Scale of Megaljchthrs Hihbertii. Coal 
Measures. Scotland. 

Fig. 156. Tooth of Psammodns langidens. Carbon- 
serous. Europe. 

Pig. 157. Megalicthys HibbeHii. A tooth. Coai 
Measures, Scotland. 



p^h, Google 



66 INTRODUCTION. 

Figs. 158 and 159. Teeth of Diplodns gibboras. 

Cotd Shale. England. 

Fig. 160, Dorsal spine of Tristychius arcuatus. Coal 
Measures. Scotland, 

Fig. 161. Spine of Gyracaothus tnbercnlatus. Coal 
MeasvTM. England. 

Fig, 162. rygoplerns. (Restored figure.) Carhomf- 
erovs. Europe. 

Fig. 103. AmWypWrns. (A restored figure.) Coal 
Forausiiott of Saarhruck. 



SECONDARY FOSSILS. 



Fig. 164. Nenropteiis linntctefolia. Lias. Rich- 
mond, Virginia. 

Fig. 165. Zamites obtnsifolinsi lAaa. Richmond, 
Virginia. 

Fig. 166. Cycadites megalophyUus. OvlUk. Eng- 

Pig. 167. Taeniopteris magnifollns. Lias. Rich- 
mond, Virginia. 

Fig, 169. Anthophyllum obconicum. Com! Rag. 
Wiirtemburg, Germany. 

Fig. 169. Astrea tobnlosa. Coral Rag. Wiirtem- 
burg, Germany. 

Pig. 170. Caryophyllia annntaris. Coral Sag. Eng- 

Fig. 171. Encrinites liliiformis. Mus<Aell!alL Near 
Gottingen. 
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Fig. 173. ApiocriniteB rotnudns. OSltte. Bradford, 
England, 

Fig. 173. ApiocriniteB rotundus. (Restored figare.) 
Oolik. Bradford, England. 

Fig. 174. Cidaris coronata. Coral Rag. England. 

Fig. 175. Terebralnla digona. O&iU. England and 
Germany. 

Fig. 176. Trigonia costato. OsUle. England and 
the continent of Europe. 

Pig. 177. Gryphaia iucntva. lAas. England and 
the continent of Europe. 

Fig. 178. Ammonites nodosum. MusAtVudk. Ger- 

Pig, 179. Ammonitee falcifer. Oolite. England. 
Fig. 180. Ammonites jason. Oxford day. Eng- 

Fig. 181. Aspidorhypchos. (Restored figure.) Odlile. 
Solenhofcn, Bavaria. 

Fig, 182. Placodns Audriani. MiackeUailk. Bam- 
berg, Bavaria. 

Fig. 18-3. Ichthyosaurus communis. lAaa. Bug- 
Fig. 184. Plesiosanrus dolichodeims. lAas. Eng- 

Fig. 185. Pterodactylus crassirostris. Oolite. So- 
lenhofcn, Bavaria. 

Fig. 186. Megalosanrus Bncklandii. Oolite. Stonea- 
Seld, England. 

Fig. 187. Mastodon sanrus • Jaegeri. Keuper. Wiir- 
temburg. 

Fig. 188. Ornithicnites. (Tracks of birds.) SaTtd- 
atone, (^e of Trias. Connecticut River valley. 

Fig. 189. Pbascotatherium Bncklandii. OStile, 
Stenesfield, England. 

- LabijrinthodoB of Owen. 
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FOSSILS OF THE CRETACEOUS SYSTEM. 

Fig. 190. Eqnisetnm tyellii. Wedden. England. 
Pig, 191, tonchopteris IVaiitellu. Weaiden. Eng- 

Fig. 193, Anthophyllum Atlauticnm. Green Sand. 
New Jersey. 

Fig. 193. Ventricnlites. Cluilk. Lewes, England. 

Fig. 194. Ceeloptychium agaricoides. Green Sand. 
Westphalia. 

Fig, 195. Hallithoe coslata. Ouilll. England. 

Fig, 196, Idmonea contoitilis. YfUow lAmeslone, 
Cretaceout formation. Timber Creek, New Jeracy. 

Fig. 197. MaTsnpites ornatns. ClirUk. Lewes and 
Brighton, England. 

Fig. 198. Ananchyles oratus. WkUe Chalk. Eng- 

Fig. 199. Spatangns parastatiis. Creta<xous farma- 
lion. New Jersey. 

Fig. 199 a. Galerites cretosns. (Base of specimen.) 
Chaik. Lewes, EngJand. 

Fig. 200,* Cidarites amiiger. Cretacema fomtatum. 
New Jersey. 

Fig. 201. Terebratula Sayii. Green Sand. New 

Fig. 209. Terebratala Harlani. Cretaceous Llmt- 
elone. New Jersey, 

Fig. 203. Gryplsea conveia. Green Sand. New 
Jersey. 

Fig, 204. Pecten quinquecostatus. Green Sand. 
New Jersey. 

Fig. 305. Plagiosloma spinosum. Upper tFhSe 
Chalk. England. 
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Fig. 20b, Inocexamus. Crttaeeovs formation. Near 
the base of the Rocky Mountain'' 

Fig, 207 Anmwmtfs Conradi, Cretaceous forma- 
tion. Alabama '^ 

Fig. 208 Scaphites Iraaii. Moeomkn, Europe. 

Fig. 20<) Torrilite? cafenatns. CMk. France. 

Fig. 210 Hamites attenuafua. Gmdt. England and 
continent of Europe 

Pig. 211 Baculites ancepK. KTiite Chalk. England. 

Fig. 213 Belemnifella Americana. Green Sand. 
New Jersey 

Fig. 212 *.t Claw of Astacos Sussexiensis. Chalk. 
Lewes, England. 

Pig. 313. BfacTopoma MauteUii. Cretaceous forma- 
tiort. Lewes, England. 

Fig. 214. Coprolite of Macropoma JHantellii. 

Fig. 215. Plychodus spectabilis. A dorsal spine. 
ChtM. Lewee, England. 

Pig. 216. Pateorhyncnm latum. Slates of Gloria, 
Switzerland. 

Pig. 2J7. Beryx microcephalns. Scales. Middle 
Chalk. Lewes, England. 

Fig. 218, Corax pristodontes. Chalk. Europe. 

Fig. 219. Ptycodos IHortoni. CreUiceous formation. 
Alabama. 

Fig. 220. Otodns appeudicalatus. Chalk. Enrope 
and America. 

Fig. 221. Tooth, of Ignanodon Slantellll, (young.) 
Lower Green Sand. England. 

Fig. 222. Toeth of Iguanodon Mantellii. An older 
individual, end the tooth worn. 

Pig. 223. Jaw and teeth of Mosasannis Hoflmanii. 
Upper Chalk /orowrii'on. Mftestricht. 

t aiS" In some copies of ilie chart, the aslerisk is wanlinf after 
tbe figures 212. 
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Fi^. 234, Mimosites Browoiana. Tcrtvay. Suf- 
folk, England. 

Pig. 225. Pecopteria [ ? ] nndolata. Tertiary. Rocky 
Mountains. 

Fig. 226. Glossopteris [?] [Pocoides.] Tertiary. 
Rocky Mountains. 

Fig. 227. Sphenoptcris Premonlii. Tertiary. Rocky 
Mountains. 

Fig. 228. Madrepora palmata. Tertiary. Ciiesa- 
peake Bay. 

Pig. 229. Caryophyllia cespitosa> 

Pig. 230. Anthophyllnm lineatum. Tertiary. Vir- 

Fig. 231. Ocnlina. Tertiary. Ciaibome, Alabama. 

Fig. 232. Scutella I.yellii. Tertiary. Alabama. 

Fig. 233. Scnlella Hogersi. Teriiury. Alabama. 

Fig. 234. Nmnmnlites Iserigatus. 

Fig. 235. HummuJites laevigatas. A section of the 
same. Ttrtiary. England. 

Fig. 236. Calcftrina rarispina. Eocene TerHary. 
Paris Basin. 

Fig. 237. SpiroUna stenosloma. Eocene TerHmy. 
Paris Basin. 

Fig. 238. Terebralnla lacryina. Ttrtiary. Carolina 
and Alabama. 

Fig. 239. Plagiostoma dumosnm. Eocene Tertiary. 
Carolina and Alabama, 

Fig. 240. Ostrea panda. Eocene Tertiary. Alabama. 

Fig. 241. Pecteu Jeffersonius. Tertiary. Virginia. 

Fig. 242. Pectem eborens. Tertiary. North Caro- 
lina and Virginia. 
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Fig. 243, Caidila planicosla. Tertiary. Alabama. 

Pig. 944. Area idonea. Tertiary. Alabama. 

Fig. 245. Pectuiiculus snbovatns. 

Fig. 246. Crassalella alta. Tertiary. Alabama. 

Fig. 247. Astarte iindulata. Middle Tertiary. Vir- 

Fig. 248. Pnsns coBtratius. Red Crag. Norfolk, 
England. 

Fig. 349. Fusns qnadricostafus. Middle Tertiary. 
Maryland. 

Fig. 250. Cerithiiim giganteum. London Clay. 
England. 

Fig. 251. Turritella Mortoui. Eocene TeHiary. Fort 
Washington, Maryland. 

Pig. 252. Cottus gyratns. Eocene Tertiary. South 
Carolina. 

Fig. 253. NantUus ziczac. London Clay. Eng- 

Fig. 954. Cancer Leachii. (Sheppey Crab.) Lorv- 
don Clay. England. 

Pig, 255. Scia^nurns. London Clay. Sheppey, Eng- 

Fjg. 256. Lophins brachysomas. Tertiary. Europe, 

Fig. 257. Smerdis ininatus. Tertiary. Europe. 

Fig. 258. Platai macropterygius. Tertiary. Europe, 

Pig. 259. Spine of Spinai:. Teriiary. Europe. 

Fig, 360. Kotidanua primigenius. Malasse. Swit- 
zerland. 

Fig. 961, Charcharodon angnslidens. Tertiary. 
South Carolina, 

Fig. 263. Charcliarodon megalodon. Tertiary. S. 
Carolina, 

Fig, 363. Andrias Scheuchzeri. Teriiary. En- 
Fig. 364. Chelydrn Ittarchisoni. Tertiary. Europe. 
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Fig. 265.* Tooth of Basilosaunis [Zeuglodon) ce- 
toides. Eocene Teiiiary. Alabama, 

Fig. H66. Pal^otherium magniun. Monlmmire. 
France. 

Fig. 267. Palteotherium gracile. JHonfmartre. 

France. 

Pig, 368. Molar tooth of Elephas primixgeDius. 
Lacustrine di^nls of ^iiatenmn/. Europe and America, 

Fig. 269. Iiower jaw of Dinatheriiun gigantenm. 
Tertiary. Europe. 

Pig. 270. MegatlKwium Cuvieri. quaternary. Pam- 
pas of South America ; Georgia. 

Pig. 271. Teeth of Megatherium Curieri. 

Fig. 272. Skun of Ursus spelatus, {Cavern Bear.) 
Modem or Quaternary Period. England and continent of 

Fig. 273. Skull of Castoroides Ohioensis. Lacas- 
irine deposits of Quaternary Period. New York and Ohio. 

Fig. 274. Megaceras Ilibernicum. Peat Momu of 
Ireland. 

Pig. 275, Mastodon maximua. Lacustrine deposit) of 
quaternary. All parts of the United States. 

Fig. 276. Fossil Fly. (Family Tipulid<B.) Freah 
Waler formation. Aix, Provence. 

Fig. 277. Dinornis. Quaternary Period. New Zea- 

• This figure, on Uie lefi of 268, h, by mislafce, numbered 271 
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CATALOGUE 



GOULD AND LINCOLN, 



PRINCIPLES OF ZOOLOGY; Touching the Strncture, DbtbI- 
opment, Distribntion, and Katnral Arrangeinent of the Racks 
TF Animals, living and eitinot, with n " " ■"-'---- - 



For the use of Schools and Colleges. Part I., Comeahativb 
PBTBioLoor. By Louis AcAsaiz and Augustus A. Gould. 



'JSr, 



tmployf^jif^ u potatble. pDd ^ , 

huEeBenilljbHnflvAii. The flrat |iBrt li derolEd I0 Compumdve Fbyalokr^, 

RENCH LITERATURE ; By L. RAYMor. 

S formerly lecturer in the Royal AllieniBiimof Paris, 
the lE?tiJute of r "- ' -.■.^... 

lown to the present _^ ... 

S. Chasi:. With a fine poctr^t of L 



MODERN FRENCH LITERATURE; By L. Raymond Ds 

Veeicodr, formerly lecturer in the Royal AllientBnm o"^ T,_..r_ 
membsr of the lE?titute of Franco, &e. American 
bronght down to the present day, and revised -with n 



' line prnoAiiAU Df thifl counbr, ii velE iivaI 







SB duth^ tointrodDcebie vorfoTDiVfirlcpm 
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RELIGIOUS PROGRESS; 

P THE 



BT WILLIAM E. WILLIAMS, D. D, 



nomS, J. fli(ilijr, D. D., Prof of Sacred Rhtbnic, !(c, Matm Tirol. IniL 
of Ihoug)il snd languap. HiHlDrical nnd alliec itlnslnuilina of senll- 

CDUises canDOl bil to make the faearl betler, wbile tbey inform lb« under- 
BlDDding aud gralify i culliviled laale. 

"TbislioDli Iss rare pBenomenon in Uiesodaja. Uiairicheipoailion 
DfSeiiplure, witJi a fund of pruliul, migioui wisdom, convf^ed in m 

'— m ewry — oven UiB IbIbB oponorl — field of sdBncs and of HleralutB." 



si QuoHfrly. 

ofhisradiaii 

ihouihi or au— „ „ ,. ..^ — -_. _. 

menl. Hs smploys bis brilliunt fanciei <brllie elucti^tion and ocoimenl 
of iraih, bal nerer for ila discovery." — flijiTP'*'Jf*ii!AilyJfweeBoiiji. 

folces this irulb, ereiy pafe radiant wiUi > tbouehts Hint bom,' and leava 
Ibeir indelible imptesEion upon lbs candid and Intelligent mind."— jr. 
y. Owl .^dveriiser, 

eqotsea, are wonhy ot the hiEh repulalion of Dr. Williams, and place 
(bem amDni the moat finished homilelle produetions at lbs da]'. Wa 
eouM wish Uieir judlclone thcugbts and mimated periods mlgbl seente 



Hlentuie of the >rocld,>nd lays hiaiaal resourcei under uinlribution To 
llluslrole nnd adorn every theme which he Invesliealea. We wish the 
rttlumo coiihl be placed in eyery reli^oua ^mily in the founlry.'' — 
rhilti. Chr. t^oniiilt. 
We venture lo predict (hat this worb ivill tahe its place at once cnoitg 

"These sermons an certiinly able and eloquent pmducliDna : a 
riliiable conlribnlion to tbose eflbns which are makhig. in yarious di- 
recliona.to prevent (he aelf.«ufiiciency of Uie nineleentb cenUiry froa 
fi>rfelIinE iCi allexiance to God and his Christ, and to wake up the true 
tburch lo Uie duly, even sa it has the power, to ejtend over llie wiiild 
llasplrilmlgovernmenl."— JV. r. da: latiinr. 
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LIFE AND COURESFONDENGE OF JOHN FOSTER, 



DY J. E. RYI,AND. 
WUhNDtlceaur Mr. POBlerasaPrcjiclioiand a CumimnUm. br 

Two Vols, in Qne. J14 pp., lamo, cloth, $1,35 

BrSliak Sfoino. 

we hsve Inkeii uplbe BioEtnphy and CotteepundFiicearthe nulhororiha 

matter IVoai lbs well-nigli inspired pen of this greal maaler in Englisli 

eomjw^lloii." — Ctristim Kcrina 

llbBnillty.BBdpleV"— -Mj'^"^"'*™ "ije.vivac y, suggea naat, 

"Ths leltera which principally compose this Tolume bear strongly Ule 
in>H»9 of hia own original mind, and are oflen tliaratieriieil tiy &de|M- 
DHd power of tbougbl rarely met with 
qhifiiliona." — ^fAuy ^^kh. 

"This work, from tiie chacacter of ila subject 



Toluiaes treu will rejoice in tlie opportunity of sddin; thia trenauie la 
their libiaries."~fKUi;A>im i A^cSor. 

"Jobn Fualer waa one of Ihestrongeat wiltenofliia beo."— Ctriiiuii 
KigisUT. 

"In this taree volume, of over 700 page*, the piibliabera have pre 
the most proroiind and eloquenl wiiteia of (he nee. In vigor and majeelv 

'S£ " ~ 

..-enofllieAllanlic. Wewiali 

evn^y^a'^aliaid" ^e'nsder'"s inli^u^d to the .melle^ial g)an< 

"Tbough a great, Mr. Foster wasnota volirminoua, writer. Few men 



ih of all, HI a very leaBonable jwlce.' — Ctrutjan ffrmld 
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WAYLAND'S UNIVERSITY SERMONS. 

S DELIVERED IN SHOWN trKIVESSITY. 
f FHANCIS Wayland, D. D. 



rriillf arnnged UiDnght a> Ibeie bj 

quailed bj veiy fow."— JVVb 
" They ore Ihe caroftr production of u matured and powerful inMller;!, 

■' No thiuklns man can open lo >nr portioD of It withoat flndini bb 
iltsntioo Umngly oneitad, and feeling inclined tn yield hie Bnent id them 
lelf-avincins BiBlonwnta ivhioh appear on every paie. Aa a writai. Dr. 
Waylaid ii dinJREiiiihed b; aimpricily, etiengili, and compiehenaiveneH. 
He iddreraes lilmielf directly b> the intellect moie than to the ImaglDatlca i 

!J"™ral and^JLllsioui^uuth, to atf lo™*! of stand iTougbl con.ejred in 
BlefiBnt diclioD.'^ — tVatclHaau ^ Rrflteter. 
" The disceunea ore cbaractcrizod by aU Ibol llcliaeaj of Ihonght and 

dl>laermni»hDniitenianate>."~J>. Baird'a Ctrislion UiAm. 

SACRED RHETORIC: 

Or Compositipn end Ddtoer;; of fio-mruu, 

Bt BEKBr J. BirLiY, FrofessDi in Newton Theolf^cal InaUtuIioa. 

IiKhidiitg WitrE^s JlinTs on EMemporanfons FrateJung. 

*'Ad admiralily prepared work, rJear and Buecinct in ilB positions and 
recamTnendalions, Boundty haaedcQ good outborily^ and well Bupported by 

prodt levjBO their practice by ila pa^cs. It is worliy^ luo, ofboing a con*' 
panioa ia 'Kliately, in the general itndy of Kheloric.^^— Jf. Y.UUFery 

logical aludoofa- — Pr&Biaeaet Joaraal. 

" Thi> wotlE helopgi among the lubaUntiala of our liteiatnre. It ia man- 
ifeatly Hie fruil of mature thought and leife obBermUon ; It la penadod hy 
■ manly tone, and abonnda in judicioua counsela ; it ia oumpactli wiltten, 
and admirably arranged, both for aindy and reference, ft will tieeome > 

"hooanayn'inheS1ves"fil"'Lid''eaMdal°yllyaH MunsmtniMel'a."- 
K. ¥. BiceTdtT 
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REPUBLICAN CIIEISTI ANITI: 

OR TRUE LIBEllTY; 

Jt oh'iitBd it! IhE L{fe, Prtcipta, onil carlij DiscipUi i>f £Ae Onat ttdfeevta 

Bx E. L. Maqoon. 

Vtmo. Price, tl S3. 

" II ii udBpted 10 IheipiritoF the liinea. ll meela and answera Uie gi«i 

limoa, (hd impeireelioiu oh Ih« preiBnt, and tlu> changes tbat must liu 
offected in the fcrma and spiril of teliflon, and tliioueh leli^on, upon llie 

■ilbec of the church oi Blala."— Ctrislidn R'nUAnnn. 



nopiivileeedclaaB.but wilhlbe hunun »». Wscomnuiid thit Iwok w 
ill loven of HUB liberty »nd of a pure ChiiMloohy." — Pmidciui Joumof. 
" Mi. UafODii <hlakl boldly, evi ipemka tnmVJj, mil wilh n. raiiety and 
IVeihnsaa of illustTatlOd lliut uevei liiil to conunand altenlion." — A>ll 

" Ha coHsiden Chiiitimity in all ia parts oc eaaentiallj repobtlcan. Ha 
hM mivintiined hii posltian with paal lacl. Jt ia a dear, atiikins, altnc- 
tin prsHnlailwi of hia views, aad the reuoiu tiH tham. It will eicile 
atlsnthn, both from the luhjocl iuelf, and froni the naoner in which it ii 
handled." — PSiM^rtK CltriiHidi. 



PROVERBS FOR THE PEOPLE: 

By E. L. M»,oook. 

lamo. Priw, BOcrafs. 

' He ia quaint, Mrntenlioua. He haa indeed Iho three great <|ual «i«. 

' (llh, ncint, and pelhcB;' and llwayeoafercea high and noble sent.menta." 

..JVcB York Bttordrr. 

bo Ibflnd oitoDilvely uaeful-'' — BochesXtr Dtototral, 
"Tbe woik nbonndi nlthoriginnl aiid [dlh^ maltet, well adapted la an. 
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THE WORKS OF JOHN HAHEIS, D D. 

to Theological 

WAN PBIJIEVALj Or, the Conatitntion and Primitive CondW 
tlon of Iha Hnman Being. A Contriliution to Tlieological Sci- 
ence. Witli a linely engraved portrait of the author ; 13mo. 
clotli, price £1.25. 

of nrimevDl nolnre.ina ire hue rtiumal uid uEUiiled in Ihilr neil Slglici 
■lipUciUlDil to tndjiiduid msn. 

" ISl «l^u> IDd besuurul UlurtnUoiii of the luectnLrt Im of the DivIdb 
UuiUeME&in, >uv«}icLdea as lueipiegElblc ieUgat."^jMid. BclrOli: Jlnime. 

THE GREAT COMMISSION ; Or the Christian Church consti 
tnfHd and charged to conreT the Gospel til the World. A Prize 




—blEfUTMb Ev«TderB7H. ._, •— *- 

fCH l£ie volome, and m&kfl It fiu^u by tvptvtfd penuoL"^ 

THE GREAT TEACHER ; Or, Charaoteristics c 
Ministry. With an Introdnctoiy Essay, by H. Hu; 
Tentii Uiousand. ISmo. Price 85 cents. 



„ 1. (twm 

JI7 to Tuny pulon, u4 udd to tha €OtJlftirto of UHf a 1m|)|17 fliuldL 
n vlll Tfae friim ooh diaplo, wit 4Ufl, paAni, 10 Hztr TUh Um 



pnidon miide npoo till BO^lUu that ' 



■est 



l)Ha|^^|ht,lS>IIiBt of tht evenlDe UghttmuH, nhm ilillMillinjiDpou 
ijnintl^ trilh ■ htfp^ "Wllkh yivlda not lo knprtsslons delle&ta And holjr, 
vhlchtheputivAof ttalair^kwinflj<tnntlJj-|Diike."^ifarafjj4frf Gastttf. 
BHSCEIXANIGS J ConMsting principally of Sermons and Ebbrts. 

With an introdnctoiy Essay and notes, by J. Belcher, D.D. 

16mr>. Price 7S cents. 

*Dd «ier{T of rcllg[Diis fieUc)- minil^tFd. Hodcr Ihf m pEcuHuly On Inunn 

MAMMON ; Or, Covelousness, the Sin of the Christian CLurcb. 
APriieEssaj-. ISmo. Price 4B cants. Twentieth thousand. 

ZEBULON; Or, (ha Moral Claims of Seaiten stated and en- 
forced, IBrao. Price 25 cents. 

THE ACTIVE CHKISTIAN ; Containing "The Witnes^g 
Churoli," etc. 32mo, Price 3t cents. 
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THE WORKS OF JENKYN — CHURCH— KEMP13. 

THE EXTEHT OF THE ATONEMENT, in its relation to God 
and the Universe. By Thomas W- Jenkih, D.D. latoo. 
cloth. Price 86 ceut& 
"ATe iia.vt eiamlDei] thlt norV with prorhnnd inlerCBt and beoamQ decplT 

HiBD nuT biadem pifidnclion. It la chaiAttpn^cd by highly origin] (Ujll 
dimat tr^na or thcm^t. vhlch make the reuler fbri that he la bolJlD^ eora- 

rolunieaiKfdiigtho lung pnd Bercelr agllaled duBSon. K 10 IhB laOonl of 
Kit AlDnemenl, ooinplmlr at iceL Poalerity wiri think Iho author till Uu 
latent Igsa, Ibr bli ULuiUloua mrgumenta.- -Sm Kirt EwMi^/ial. 

THE tNION OF THE HOLY SPIRIT AND THE CHURCH. 
in the Conversion of the Worlil. By Thomas W. Jenkys, 
D.I>. lamo., cloth. Plica 85 cents. 

oribeHolr°S^rit»"d the cLreh in Uii cooveraion of the norld, [n'o'^M? 

■^ATflryeTcallent TiHlcirpDnaTei/importiatfahJect Th? author aeemi 
toha.T«Btuaifld!t1nall It! bearing!, Bi mtttattd to his 00D(cm|platiDn la the 

^ ElDe tnlont, aonnd Ulimlnc. and pcriptnrol nietj pervada «Tafj page. It Fa 
Lnapovlhio Oiqt ^ can be rwd without pTodnalna freit DflCcta. Mr, itai^jii 
d«qer*c1 Eho thinks oT the whole body of Chrlatinua Hot & book vhlcb ^Ell 
Kr«all; benefit the voild end the churdi.^ ^ Xoh^Jdn EvtmeeiitL 

ANTIOCH; Or, IncraasB of Moral Power in the Church of 
Oiriat. Ev Rev. P. CHnitoH. With an Introductory Essay, 
by Bahon Stow, D.D. 18mo., cloth. Price 60 cents. 

-By aom? Ihia book vill be oendemned. br meny It ntn tie icid wHh 

CI 

Efis.,. ., . , . 

._ ,.. ._ _ Edited hyH. Ualcom, D.D. ISnio., 

cloth. Price 38 cenls. 
THE PERSON AND WORK OF CHRIST. By Ebkesx 
SiBTORiDS, D. D. Ttanalated from the German, by Rev. 
0. S. Stbasns, A. M. Cloth, 12 cents. 

will'lw1e>i>tomo<t'Aine'ricenre«len, it »urdeteivciil/DlInK(MMu 
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CKCRCH HISTOKY. — POLITY AND MEMEEBSHIl'. 

THE APOSTOLICAL AND PRIMITIVE CHURCH ; Populni 
in iK goTeromeiit and simple in its worehip. By Lvman 
Coleman. With an introdnctDrj' essay, by Dr. AuGiiBnra 
Nkanuek, of Berlin. Second Edit. 12ina. clotb. Price $1.25, 
From lAe Prqflit$in% in Jnd'JiKr TheoJovical Spai'tarv- 
" TlH vndanlniHI ufl plHBea to bcv tbit ron an kou (opablbh h ntw 
•ditltin or iht 'EMmMn OnRii,' 67 Ltuait Couiux. tW Knid Dili 
TidmiK H ^ Tcmll of ■xtavtn and onglna] Taaaiclit u emSod^nf TC17 
Impntint nutolBlfl for nffennct, nmch »hnd thought and condndTeanu- 
raant In th«lr«Iliii>llin,Umivl»AI«e»*and Inibnitl the IntfU^init 

THE CHURCH MEMBER'S HAND BOOK. A Guide to 
the Doctrines and Fiacticc3 of Baptist Churches. By Bev. 
William Chowell. ISmo. Cloth. Price 374 tents. 

^nDUkmiirilHiUennlBnJp UB daianlnulu, and JfUienliaiubkcl Id Ita 

... "-■ -^-ItjwUdita li pB-BiiliiaillyqmUfciJioillKuBjllTilhB t 

-_. J»b*k nol an abriiIiiiK»L nr llw' CiuTch Idcmtoj^M 

■■1/hr chaHDHaDllKrihuLbvrldQDupnHlf uabHer,pUlniu[ilaw, 




THE CHURCH HJ EARNEST j By Johh Abgeli. Jambs. 
IBmo. cloth; price 60 cents. 

to la iTl^t^lJeon, oiiStlili is m biok In •ftecL so far ai hunwn ioKUecl can, Ihs 

Itf peruaalirtlldoninditohHiirtnartnviftlonoflliehiffhiniiaioQ of the clirii- 
UMijnd mm* toaroiM Iha Cbriiaaii to tulfll il." _ JCl^ flaioriKj-. 



THE CmJB(;H MEMBER'S GUIDE, By Bey. J. A. James. 
Edited bv Rev, J. O. Choules. New Edition ; with an Intro- 
ductory llssay, by Rev. H. WmsLOW. ISmo. cloth. Price SB 
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CRUSEn'S COnDEnSED OONOORBANCE. 



CONCORDANCE TO THE HOLY SCRItTUKES. 



il CKCDEN, M.4. 
A SEW AND CONDENSED EDITION, WITH AN INTKODnOTION, 
BY JIEV, DAVID KINO, LL.D. 

(u«v book condni In thD nclDslon of the Bible I^obDDH7, which bu loDV bw 
mnlDDumbrmace.ud the aDCDna; end TBluB of which bp-ve heea deprnjefed bj 
workf 111 later date. conD^nIng vacant diicorarloi, Iketi and cplntDiih imkaQWB 
Bo Crodea. The oo»itaii»tlim of the quattUona of ticriptutn, anannd midei 
their inotl abvlDiia hemd^ while II dlinlulihes (he bulk if the wiirk.En>llf 
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ItEV HARVEY NEWCOMB'S WORKS. 

HOW TO BE A LADY; A Booltfor Girls, containing useflL 
hints on the formation of chariwtor. Firth tliDus^md. IEcuk, 
gilt cloth. Price 50 cents. 

iVTitiQff for tlu VDiiag, h« hopea 1o hB able to offer vane swd iLdvkE. in bd 
fldtertualiif vaj^BoT Eirli or mlaoei, bet^vn tbe iig« oT fight an^l Hfiten 
Bliolijntli.laaiilst Ann In fOniliiE th^dunDten uponUic bcil ninde] 
aAtthcJimiTlwcarEa wflU-bi«i1,Lllt«lSniit,T«flji«d»(UiaBaoa; md Lh«D Uuj 
■'ThiBymfliLlnfwbQlHonieADdjiidLeloveoiuutli.vblchiiMWEUStfbl ta 
firctflrv»rh»70Dnaf1wnUwnnnibvle«eTn> to Thldl Oiey uta exIHiKeil. And 

HOW TO BE A MAS ; A Book for Bovb, containing uselHi: 
hints on tlie formation of character. Fifth thouEand. 18mo. 
gilt cloth. Price GO cents. 

tbdgti, ndnbtan^ kwyeni mA phyiLolHnvi— tfter tbt best mudcl. It !■ 
mtni art hr bo^i— or. If yoiimBue» fte poiBiff imtlemen. Id eiiH; ^out^ 

ANECDOTES FOB BOTS ; Entert^ning Anecdotes and Narra. 
Hves, illnstnitive of prindplei and ohaiacter. IBmo., gilt doth. 
Price *a cents. 

ra^.upoV". Mr''j^.or'^nES(.lti, CTer7on™(-h[cf."Cc>ite.''M.S!rHiil* 



■ometldnff thonln adapted to eroy uv, oddUUod, and dulj of laSb. W* 
flvmniMia It to f^mOiaa aiDd KhooU.*'— dXturav Sptebdan 
Into the mtndi end tbe beBjt of thfl yttun^ than oeler la a depraved □l>pelll« 
iir Tamantic excLlcment. We eoidially cemmead thue vc4nmea to all 

CHRISTIANITY DEMONSTRATED in (bar distinct and indo- 

Cdunl series of proofs ; with an explanation of the Types and 
phecies concerning the Messiah. 12mo. Price 76"^ cents. 
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MOTHERS OF THE WISE AND GOOD. 

BT JABEZ BURKS, D.D. 



SaerDmmenliatfona. 
Fnou Rev. J. AsaELi Jamjb. 

tlioa^ I make much U9e of It in my periodical meeting?, woodb 
IntflrstiDg and important cla^." 

Feo« Rev. Dk. Beaumont. 






^inet or chumlDE remLnlsconcfis — atlsoeof focU 

and niorda, af incidents and primdplea, u ance delightTul and edirflng. 
And u a galleiT of 'elect ladles' and tlieir eDne,Unould beaproflila- 
ble ^ud; Ra aU wbo llll the impurtunl relalioiu oT ton and mnltaer." 

Feom Bkv. "W", W, Robinson, MA. 
"I earnesHy hope Uial llile little volame. Khicb is a eiiltable present 



■ raluabje aelcttiou 
■lances Ihe happy ell 

FttOM Rev. J. P. 1 

"iJmislj and Barnesliy." '° ™ 

Fbou tbb Fsee Cudrch Magazine. 
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